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The Society met on the 14th of March, 1855, on which occasion 
the following Paper was read. 

ON LOCALITIES OF FOSSILS OF THE CARBONIFEROUS LIMESTONE OF 

IRELANa BY JOHN KELLY, ES(^ 

The carboniferous limestone is perhaps the best developed and the 
best defined of the rocks of our island. The formation of which the 
limestone forms a part has a line or junction of sedimentary un- 
conformability at its base, and another at the top, where the New Red 
Sandstone overlies it In the Carboniferous formation, between those 
two junctions, all the beds are parallel to each other, or in one bundle, 
if I may so term it. Since, therefore, there is such an opportunity, 
it appears incumbent on our Geological Society to furnish a good 
account of this division of the formation, toward which I hope the 
present paper will be of use. 

Many of the members of this Society are aware that the fossils 
of the carboniferous limestone of Ireland, including the slates which 
lie beneath it, and form a part of the formation, have been described 
by Mr. Frederick M*Coy, late Professor of Geology at the Queen's 
College, Belfast; and a Synopsis of them printed at the instance of 
Mr. Griffith in 1844; but all will see with regret that the usual 
practice in all such works has been departed from in this case, and 
that no locality is given in that book for any one fossil. 

As this Synopsis is now the most complete descriptive account 

of our Irish carboniferous limestone fossils, and is likely to continue 
Vol. VII. Pabt 1. B 
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80 for some time, this paper is brought forward as an accompani- 
ment to it, and to leave on record the different localities in which 
the fossils so described have been found, so that those localities may 
not be forgotten or lost 

In considering how this should be done, it appears to me that a 
general Table is the most eligible form; this to consist of a list of 
the names of all the fossils in the Synopsis ; the authority for the 
original name and description ; the mineral character of the rock in 
which any fossil occurs; and a few of the chief localities whence 
each was obtained. 

After this Table will be an alphabetical list of all the localities 
in which fossils were found, Amounting in number to about two hun- 
dred and eighty; giving the name of the place, with a short descrip- 
tion of the quarry or ravine in which the fossils occur, and its 
bearing and distance from the nearest post-town. Thus a person, 
having even a temporary residence in any town, may know the 
places of interest regarding fossils in his vicinity, and make further 
search, where a first and perhaps imperfect trial has been made 
before. 

As Mr. M^Coy has changed the names of many of the old genera, 
and divided others, I deem it necessary to give the old names, which 
is done by means of letters of reference, and corresponding marginal 
notes. 

In the Carboniferous formation there are four kinds of rocks, 
distinct in mineral character; the lowest or first division of these 
is— 

1. Old Bed Sandstone. 

2. Calcareous slate. 
8. Limestone. 

4. Coal-measures, being chiefly argillaceous shales and slates, 
with some sandstones and ironstones. 

Some of the fossils of the formation are found in sandstone, and 
not in any other of these divisions ; some are peculiar to the cal- 
careous slate; some to limestone; and some are found only in the 
black mud deposits or slates of the coal measures. Again, some of 
the fossils are common to two of those mineral divisions, and some 
are found in three of them. The molluscous fossils of the Old Bed 
Sandstone are very few and scarce, being mostly casts, and are in 
general not found in any other division. 
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For these reasons I bave thought it advisable to classify the fos- 
sils according to the mineral character of the beds in which they 
are found, and I have, therefore, put in the Table four small columns 
to suit the four subdivisions above-named. 

At Benburb, in the county of Armagh, in the cutting for the 
Lough Erne and Lough Neagh Canal, a section is visible in which 
sandstones, limestones, and calcareous slates, three or four bands 
of each, are interstratified with one another, in about a quarter 
of a mile of distance, all dipping westward at an angle of about 20^; 
and facts of this nature are not unusual in the north of Ireland. 
In all such cases, the fossil, found in a limestone band, I have put 
into the column for limestone; every fossil got in calcareous slate 
is marked in the slate column ; and those found in sandstone are 
entered in the column for that rock, and so also with the molluscous 
fossils of the coal series. 

The millstone grit and coal-measures I have included in one 
mineral subdivision or column ; because those two in Ireland are 
conformable and alike. I do not know how many feet above the 
limestone the millstone grit ends, or the coal-measures begin. There 
does not appear in this country any good reason for these distinc- 
tions. 

The plants of the coal-measures are not included in the Table. 
No good collection of them from Irish collieries has been described. 
Many fine specimens of undescribed plants were got at Dromagh 
colliery, near Kanturk, in the county of Cork, in 1842, but Mr. 
M^Coy did not describe any new plants in the Synopsis. 

Opposite the name of every fossil a star is put in the column, re- 
presenting the mineral subdivision in which it was found; where a 
fossil has been got in two or three of those subdivisions, a star is put 
in the proper column in each case, to represent it 

Where two stars are marked in one column and one in another, 
they show that the fossil is more abundant in the division marked 
with two stars than in the other; and where three are marked in one 
column, they show that the fossil has been found in three localities 
at least, in that subdivision, and not in any other, or that the fossil 
is peculiar to that mineral subdivision. 

The names of localities in general are the townland names on 
the Ordnance maps: but in a few cases, deviations are made from 
this rule; for instance, Malahide is given as one locality, although it 

B2 
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includes the whole shore from Portmamock Martello Tower to the 
village of Malahide, which comprises part of several townlands; bttt 
these deviations are explained in every case in the detuled descrip- 
tion of the localitj. 

Where two or three localities are given for a fossil, the first 
name represents the lowest mineral subdivision, and the last name 
refers to the highest in geological sequence. 

Where a fossil was found in several different places, say thirty 
for instance, for want of room in the Table only three of the princi- 
pal localities are given ; but as, in addition, it was got in twenty-seven 
other localities, this figure is put in the last column, headed, " Other 
Localities." The object of this is to show the abundance of a parti- 
cular fossil in the formation. 

To make the Table more complete for Ireland I have introduced 
into the list made from the Synopsis such fossils of the Carboniferous 
formation as were described by Colonel Portlock, and not found by 
Mr. Griffith's collectors; also, any described as from Ireland by 
Phillips, Sowerby, Austen, or any other, so far as I know. The 
Table, therefore, contains all the fossils published of this formation. 

The English geologists often give a parish, a county, or Ireland 
as the locality of a fossil ; some of those are therefore unsatisfactory 
for my purpose, and not knowing what mineral column to put them 
into, I have therefore omitted to put them in any. 

The whole number of fossils named in the Table is 1050. Of 
these, in the order of time, are first described by — 

Sowerby, in Mineral Conchology, 62 

PhilUps, OeologyofTork, 256^ 

PhiUips, Palaozoic FosBila, 109 ) ®^* 

Fleming;, British Animals, 9 

Agasfliz, PoittODS Foedles, 46 

Portlock, in Geological Report, 80 

M*Co7, in STnopsiB, 442 

Ansten, in Annala of Katoral History, 27 

Others, a few each, 20 

Total, 1060 

The total number of fossils desciibed in the Synopsis by M'Coy 
is 893, of which 442, or about one half, are new to science, not hav- 
ing been described before. 
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EXPLANATION OF ABBREVIATIONS IN THE COLUMN OF AUTHORITIES. 

Ag. Agaasiz, Poissons Foflfflles. 

Aas. A. K H. . . . Austen, Annals of Natural History. 
Aus. M. Cr. . . . . Austen, Monograph of Crinoidea. 

Bronn, Bronn, Lethea Creognostica. 

Buck. Buckland^s Bridgewater Treatise. 

Flem. A. P. . . • . Fleming, Annals of Philosophy. 
Flem. B. A. . . . • Fleming, British Animals. 

Gold. Goldfuss, Petrefieusten. 

Kon Koninck, Description des Animaux Fossiles. 

Lam. Lamarck, Animanx sans Vertebre. 

Lons Lonsdale. 

Mart Martin, Petri&cta Derbiensia. 

M'C M'Cpy, Synopsis. 

M'C. A. N. H. . . . M*Coy, Annals of Natural History. 

MiU. Miller's Crinoidea. 

Miin. Miinster. 

PhiLG.T. .... PhilUps* Geology of York. 

PhiLP.F PhUlips' PalflDozoic Fossils. 

Port. Portlock's Geological Report. 

Schlot Schlotheim Pet 

Sco. Scouler, MSS. 

Sow. G. T. . . . . Sowerby, Geological Transactions. 

Sow. M. C Sowerby, Mineral Conchology. 

Sow. S. S. .... Sowerby, Silurian System. 

Sow. Z. J. .... Sowerby, Zoological JoumaL 

Ver. B. S. G. F., . . De Vemeuil, Bulletin Society Geologique de France. 

EXPLANATION OF ABBREVIATIONS IN THE COLUMNS FOR MINERAL 

CHARACTER. 

O. R.S Old Bed Sandstone. 

CaL SL Calcareous Slate. 

Limest. Limestone. 

CoaL Coal series. 

I may remark here, that I use the term Calcareous Slate in pre- 
ference to Carboniferous Slate, — a name recently given to this sub- 
division of the formation, because all the slates in the whole forma- 
tion are carboniferous slates : and those slates above the main body of 
the limestone, in the coal-measures, are more eminently carboni- 
ferous than the slates which lie below it, that is, those in qu'estion, 
which are eminently calcareous in their nature, and generally inter- 
stratified with thin beds of limestone. 
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PTEBOPODA. 
Connlaria qoadrlsolcata. 
GASTEROPODA. 

AiacrochelluB" acntos. 

canallcalatiu. 

corvlllneas. . 

imbricatna 

flmbiiatii& 

ovalia 

paraUelna. 

perdnctna 

rectilineus. 

Bigmllineos. 

tncinctoa. 
Lozohema' brevia 

oonstricta. 

impendena 

pofygyra. 

palcnerrima. 

suicatola. 

anlcnlosa. 

tenuiatrlata. 
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Port 29. 7. 
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PWL G. Y. 



Sow. M. C. 



PhU. G. Y. 
M'C. T. 1. 
PhU. G. Y. 
PhlL G. Y. 
M'C. T. 2. 
M'C. T. & 
PhlL G. Y. 
Port 81. 10. 
PhU. G. Y. 
PhlL G. Y. 
UV. T. 4. 
M*C. m. 2. 
PhU. G. Y. 
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M'C. Ul. 1. 
M*C. tU. 7. 
M'C. i 6, 
PhU.G.Y. 
Port 81. 4. 
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LOOALXTIIS. 




little Idand. 
IfUleeent, Utile Idand. 

Ring, MnllaghfluTy, Little Idand. 

Llanapaste, Broddeaa, Blackllon. 

Cookstown. 

BalUnaconrtj, MUlecent, Mlddleton. 

Blackllon. 

Tlrllcken, MUleoent, Axddogh. 

Little Island. 

MUlecent 

Tlrllcken. 

CreTeniah, Castlerlckard, Mlddleton. 

Cork, FortwiUlam. 

TlrUcken, MUlecent, Little Idand. 

KllmaUock, Ballydnff. 

KUleshandra. 

RathcUne, MUleoent, Arddogh. 

KUbrlde. 

MUleoent, Little Idand, Blackllon. 

MUlecent Little Island, KUcommock. 

MuUaghtlnny. 

Derryloran. 

BaUinglen, Carlingfbrd, Arddogh. 

Maffherenny, Amuffh. 

Cookstown, Carlingfbrd, Ardagh. 

Tyrone. 

KiUaghtee, Balllnglen, Arddog^. 

MUlecent 

MUlecent 

Tomaroan. 

Tyrone. 

CarUngford, Ardagh, MUleoent 

Ardagh. MiUeoent, Cnrkeen. 

Balllnglen. 

Derrrloran. 

Locality lost 

Cookstown. [town. 

MoUaghtlnny, Tomaroan, Cooks- 



Locality lost 



MUlecent Laraoor. 

KUcammin. 

Bruckless, MUleoent 

MUlecent 

Dromard. 

Bruckless. 

Armagh. 

Derryloran. 

Drumlattery, Little Idand. 

KUdare. 

Locality lost Irdand (Morris). 

Toberory. fcent 

St John's Point, Balllnglen, MUle- 

MullaghtinuT, Chicken-hiU. 

CuUlon. Mullaghtinny, Curkeen. 

Lackagn. 

Carrlgonghter. 

Bnndoran, MUleoent, Tankardstown. 

Aghalurcher, Ga l^one. 
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* Temnochellos of M*Coy, wsa NantUns. 

* Macrochdlus, was Bncdnnm. 



^ Enphemus, was BeUerophon, 
^ Lozonema, was Melania. 



LOCALITIES OF IBI8H CARB0NIFEB0U8 FOSSILS. 



Nams. 



OASTEROPODA-HxmMmiedL 

Loxonema tamida. * 

„ tnnita. 
TnrriteDa megaspinL 
M saturalis. 
,, tenuistiiAi 
Tnrbo q>irata. 
Littorina pusiUa. 
Lacuna antiqua. 
Natlca ampliata. 
NatioopsiB canalicnlata. 
n dii]t>la. 
elongata*. 
neritoideflL 
PhUlipril. 
plidstria. 
spirata*>. 
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n 



n 



n 



Phanerotinus nudas. 
Enomphalus*' acutns. 
n anguis. 

Ufrona 

calyx. 

catUloB. 

cristatoB. 

colei. 

crotalostomiUL 

eloDgatns. 

marginatns. 

neglectns. 

pentanffolatos. 

pUeopBidens. 

qnadratua 

Totnndatiu. 

serpens. 

tabnlatoB. 

tabercnlatiu*. 
Ampnllaria noMIiB. 
Flafychisma drroides. 
„ hellcoides'. 
„ Jamesil. 
„ zcnites. 
Plenrotoroaria altayittata. 
n canaUcolata. 

carln at a. 

dathrata. 

concentrlca. 

canlca. 

decuflsata. 

fllofla. 

GrifflthU. 

Hainesii. 

helicinoidea. 

IflBTiS. 

lenticnla. 
mnlticarinata. 
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tomatilJB. 



MnrcbiKmia elongata. 

n Larcomi. 

n qoadricarinata. 

M sulcata. 
Elenchns antlqnua. 
subnlatna. 
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tt 



AOTHOBXTT. 



FhiLP. P. 
M*C. V. 7. 
M*C. T. 5. 
Phil. G. Y. 
PhiL G. Y. 
M'C. V. 29. 
MV. V. 26. 
M'C. V. 24. 
PhlLG.Y. 
M*C. vIL & 
M'C.vlL2,to. 
PhlL G. Y. 
M'C. V. 26. 
M*C. lU. 9. 
PhlL G. Y. 
Sow. M. C. 
Sow M. C. 
PhiL G. Y. 
M*C. 111. U. 

90W( bL, v/. 

Phil. G. Y. 
PhlL G. Y. 
Phil. G. Y. 
Phil. G. Y. 
Sow. M. C. 
M'C. vlL 4. 
M'C. IlL 12. 
M*C. T. 21. 
M*C. V. 28. 
Phil. G. Y. 
PhlL G. Y. 
M»C. V. 22. 
PhlL G. Y. 
PhlL P. F. 
Pha G. Y. 
Hem. p. 818. 
Sow. ok, C. 
M'C. vL 2. 
Phil. 

M'C. T. 20. 
M'C. V. 17. 
M'C. V. 11. 
M'C. Tl. 8a, i^ 
PhlL G. Y. 
M'C. V. 12. 
PhlL G. Y. 
PhlL G. Y. 
M'C. V. 1& 
M'C. T. 14. 
M'C. vL 1. 
M'C. ill. a 
M'C. vlL e. 
M'C. V. 15. 
M'C. Til. 8. 
M'C. r. 16. 
PhlL 6. Y. \ 
M'C. vlL fi, 6a. i 
Port 8& la 
M'C. V. a 
M'C. T. 9. 

M'C. V. la 

M'C. V. 1& 
M'C. V. 19. 
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LoOALITlBt. 



Bmckleas, Tbiicken. ^ 

Cookstown. 

Mllleoent [rig, 

Cookstown. Blacklion, Canigabo- 

Tirlicken, Horath, Oldtown. 

Klllalla. 

Blacklion. 

Corlave, KUcmmnln. 

Ireland. 

Ring. 

Carrigahorig, Carrigallne. 

Castie Espie, KUtulSigh, MlUeoent 

Tullyoran. 

Mllleoent, Lane, ChldcenhilL 

Cookstown. College-hall, Mllleoent. 

Donegal, Blacklion, Horath. 

Ireland. 

Larganmore, Armagh, Little Island. 

ChickenhilL 

Malahide, Ballykea, Cttrkeen. 

Bmckleas, Mllleoent, Tankardstown. 

Bmcklessjf illecent, Tankardstown. 

Granard, Horath, MUlecent 

Roscommon. 

Ireland. 

Finner, Rathmoyle, Dmm. 

Balllnglen. 

Malahide, Balsitric. 

Mlllecent 

Bruckless, Millecent, Carrigahorig. 

Ardagh, Howth. 

Mullaghtinny. 

Balllnglen, Ballykea, Mllleoent 

Ldsnapaste, Oldtown, Howth. 

Malahide, Tlrlicken, Little Island. 

Ireland. 

Cork. 

CoUege Han. 

MiUecent, Curkeen, Cookstown. 

DonaghrluL 

Cork. 

Dmmgowna. [Point 

Doorin, Carrowmably, St. Jolm's 

Cookstown. 

Malahide. 

lUnSt Cregg, MUyerton. 

DonegaL 

Millecent 

Curkeen, Ifillecent 

Ardclogh, Mllleoent 

Cork. 

Little Island. 

Ballvgasey. 

Little Isluid. 

Mllleoent, Little Island. 

Lisnapaste. 

Dromard, common^ CnlUoo. 

Leam. 

Blacklion. 

Cullion. 

Bmckleaa 

Armagh. 
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* Natioopsis, was Natica. *> Natloopsis, was also Nerita. " Euomphalns, was arms, 

d Euomphalns aaqualis, was Planorbis. * Euomphalns, was Ddphinula. ' Platychisma, was Ampnllaria. 
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Patedk 



SGUTIBRANCHIA AND 
CYCLOBRANCHIA. 

Trochella priaca. 
FUsarella elongata. 
Dirinas BacUiuidL 
Acrocnlia* angostata. 
canalicolata. 

carinata. 

slgmoldaUa. 
striata, 
triloba', 
tubifer*. 
vetasta. 
mncronata. 
M scatiformlB. 
n Binuoaa. 
SIphonaria KonincU. 
Umbrella Invigata. 
Dentaliom inomatimL 

DITHYRA. 

Teredo antiqna. 

SolenopsiBb minor. 

Sangnlnolites** angottatiu. 
arcnatufl. 
attennata. 
contortoB. 
oostellatiu. 
cnrtiuL 

diSCOTS. 

gibbosa. 

Iridinoidea. 

liratus. 

maxima. 

oblonga. 



If 
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»i 
»» 
»» 
♦» 
»» 
*» 
♦» 
♦» 
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f, plicatiUL 



n 



n 



radlatuB. 
solcatiUL 
transversufl. 
tricoatatoa. 
tomidua. 
undatufl. 
Solem3ro prlmseva. 
Anatina attennata. 
„ ddtoidea. 
Pandora clavata. 
Edmondla compreaaa. 
Latraria elongata. 
„ primaeva. 
„ priaca. 
Mactra incraasata. 

n ovata. 
KeUla gregaria. 
Paammobia deenaaata. 
Ludna antiqua. 

,, Da Noyeri. 
Ungiuina antiqua. 
Amphideama anbtnmeatai. 

n ddtoidea. 
Corbia cancellata. 
Venna oentralia. 

„ tenniatriata. 
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AVTHOBITT. 



MK;. Vii. L 

M»C. T. 27. 
MKXt. 28. 
PhiL G. Y. 
M'C. UL Id. 
No figure. 1 

D'Ardiiac, &c. j 
PhiL P. F. 
PhiL G. Y. 
Pha G. Y. 
PhiL G. Y. 
PhiL P. F. 
PhiL G. Y. 
PhiL G. Y. 
Phil. G. Y. 
MK}. liL 14. 
M'C. V. 81. 
UV. T. 80. 



M'C. 

Port 

M'C. 

PhiL 

PhiL 

Port 

M'C. 

M'C. 

M'C. 

M'C. 

Sow. 

M'C. 

PhiL 

Port 

Port 

M'C. 

Port 

M'C. 

PhiL 

Port 

Port. 

PhiL 

Port 

PhiL 

M'C. 

M'C. 

M'C. 

M'C. 

M'C. 

Port 

M'C. 

M'C. 

M'C. 

M'C. 

M'C. 

M'C. 

Port 

M'C. 

M'C. 

Port 

M'C. 

M'C. 

M'C. 



▼Hil. 
36-4. 
viiL2. 
G.Y. 
G. Y. 

0D. 8. 

zix. & 

▼iiL5. 

xLl. 

vilL4. 

M. C 

xiLl. 

P.P. 

36.1. 

36. 3. 

X. 8a, 86. 

34.18. 

xiiL4. 

G.Y. 

84. 2L 

G.Y. 

84.20. 

G.Y. 

viiL6. 

vill.7. 

xL2. 

xiiL 10. 

▼iita 

86. ff. 

xiL4. 

xix.a 

XL 3. 

xL5. 

X.2. 

vliL». 

8&12. 

viiL& 

X. 10. 

86, 87. 

viil. 14. 

xL6. 

viu.ia 
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LOCALITlSa. 



lOUaoent 

Lianapaate. 

Manorhamiltao. 

Clare. 

Toberorj. 

Bamnaoourty, MUleeenl 

Bruckleaa. 

Kildare. 

Malahlde, Hook, ChickeahilL 

Hook. 

Hook, Millecent, Little Mand. 

Bruddeas, Cookstown, Gairownanalt 

Lackagh, Tralee. 

Bundoran, Millecent 

BallymaceUigot 

MiUecent 

Cookatown, Carrownanalt 



Faaglaaaagh. 

Drumreagfa. 

Lianapaate, Poulacadden, Glenbane. 

Ring, MiUicent. 

Tyrone. 

ChickenhilL 

Killycloghy. 

Manorhamilton. 

Bruckleaa, in yellow aandatone. 

Lianapaate, Roughan, Glenbane. 

Localicyloat 

Ireland 

Tyrone, 

Tyrone. 

Bruckleaa, BalUntriUidc, Glenbane. 

Benburb. 

KillymeaL [bane. 

Hook, Ballinglen, Cookatown, Glen- 

Bunatrahir, Kllcummin. 

Ballybodonnell, Bundoran, Killalla. 

Larganmore, Millecent, Carrlgoline. 

Boa Island, Ballintrillick, MuUagh- 

Fermanagfau [tinny. 

Killalla, in black oolitic limeatone. 

Killybrone, Cleeniahgarre. 

Carrowmacrory. 

Cork. 

Dromard. 

Tyrone. 

MiUecent, Blackllon. 

ChickenhilL 

KUlalla. 

Cultra. 

LitUe Idand. 

BaUintrilUck. 

Tjrrone. 

Bundoran, eommon, 

Ballintrmick, Bundoran, Mllleoent 

Tyrone. 

CarrigoUne. 

Cullion. 

lianapaate. 
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* Aeroenlla, was PUeopala. ^ Solenopda, waa Solen. * SangninoUtea, was Sangninolarla. 
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Name. 






n 



»» 



DTTBYRX— continued. 

PnUastra antdqna. 
„ l^triata. 

craaaistriak • 

elegans. 

elliptica*. 

ovaiia. 

parallella*. 
Astarte gibbosa. 

„ quadrata. 
Cyprina Egertonl. 
E^nax primieenina. 
Gardiom orbiculare. 
Cardlomorphab axlniiiDnBiA. 

corrogata. 

oblonea^ 

ventncosa. 
Flearorynchns alifonnifc 
„ armatos. 

fbsifonnts. 

gigantevM. 
ibemlciUL 

InflatoB. 

minax. 

nodnlosna. 

tiiffonalia. 
Cypricardla alata. 

condnna. 

caneata. 

cylindrica. 

modiolarifl. 

oblonga. 

quadrata, 

rnombea. 

sinoata, 

socialia. 

tnxnida. 
Sedsrwickia attennata^ 

bullata. 

corrngata. 

gigantea. 

globosa. 

minima. 

tricostata. 
Axiniu* axiniformis. 

carbonarins*. 

centralis. 

deltoideiuA. 

nncnloidea. 

obliqnos. 

obovatas. 

orbicularis. 
Dolabra* angusta. 

complanata*. 

corrugata. 

aequilateraUs. 

gregaria. 

Hardingii*. 

orbicularis. 

rectangnlari& 

securiformis. 

trapezium*. 

unilateralism. 
Leptodomus fragilia. 

„ senilis'. 
Venempis cingnlatnt. 
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AUTHOBITT. 



Sow. G. T. 
Port 

M'C. xi. 7. 
M*C. vllL !«. 
Pha G. Y. 
M'C. viii. 20. 
Phil. G. Y. 
MK3. vliL IL 
IfC. xi 4. 
M*C. X. 9. 
M'C. X. 7. 
M'C. xiL 7. 
PhiL G. Y. 
M'C. viiL 18. 
PhiL G. Y. 
M'C. xiii. 8. 
PhU. G. Y. 
PhU. G. Y. 
M'C. ix. 3. 
M'C. ix. 1. 
PhiL G. Y. 
M'C. ix. 2. 
PhIL G. Y. 
M'C. ix. 4. 
PhiL G. Y. 
M'C. X. 4. 
M'C. TilL 24. 
M'C. viii. 25. 
M'C. viii. 29. 
M'C. viii. 27. 
M'C. viii 21. 
M'C. ViiL 22. 
PhiL G. Y. 
M'C. ViiL 28. 
M'C. vilL 12. 
M'C ViiL 1& 
M'C. xL 39. 
M'C. ViiL 19. 
M'C. ViiL la 
M'C. xL 40. 
M'C. xL 88. 
M'C. ViiL 17. 
Port 84. 17. 
Port 86.8. 
Port 86. a 
M'C. xL 8. 
PhiL P. F. 
M'C. xL 9. 
M'C. ViiL 29. 
M'C. ViiL 80. 
M'C. ViiL 28. 
Pha P. F. 
Pha P. F. 
M'C. XL 12. 
M'C. xL 14. 
M'C. xL IL 
PhaP. F. 
M'C.xLlS. 
M'C. xL 10. 
M'C. xL Iff. 
PMl. P. F. 
Sow. G. T. 
M'C. X. IL 
PhU G.Y. 
M'Cx.L 
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LOOALITIia. 



Cnltra. 

Lisnapaste, Rush, Howtb. 

Crosspatrick. 

Bnndoran, Carrownanalt 

Bruckless, Glenbane. 

Lisnapaste, Crosspatrick. 

Lisnapaste, Glenbane. 

Bruckless. 

Ballymeeny. 

Millecent Morath, Ghickenhill. 

Cookstown. 

Little Island, Leek. 

Millecent 

Millecent 

Millecent, Howth, Ballyduff. 

Cork. 

Hook, Malahide, Carrownanalt 

Howth. 

Malahide, common. Hook. 

ArdlongliiL St John's Point, Hook. 

Millecent, Castle Island, Clonea. 

Carrickboy. 

Finner, Howtii, Millecent 

Drumod. 

Lisnapaste, Clontmk. 

Bruckless, Araglin. 

Cullion. 

Blacklion, Balsitric. 

Ballinglen, Araglin. 

KillalUi. 

Ballinglen, Araglin. 

Ballinglen, Araglin. 

Templeboy, Lisnapaste, Lackagh. 

Araglin. 

Leam, abundant^ Carrownanalt 

Larganmore. 

River Bannagh. 

Cullion. 

MuUaghtlnny, abu$ukmt. 

Carrowmacrory. 

Cullion, Ballinglen. 

Cullion, abundant. 

SfTone, [more, 

ullaghtinny, Ballinglen, Largan- 
Mullaghtinny, Kilcummin, Closer. 
Ardshankill, in yeUou iandstone. 
Abbey Bay, Bruckless, Ballinglen. 
Dromard, Fallagloon, in nuu$es. 
MuUaghtlnny, Larganmore. 
MuUaghtlnny. 
Larganmore. 

Cultra, in peUow Kmestone. 
Cultra, in yeUow Umutone. 
Leam. 
Doorin. 
MuUaghtlnny. 
Cultra, in yellow Umettone. 
ArdshankiU, In pettov sandrtone, 
Bundoran. 

Larganmore, Rahan*8 Bay. 
Cultra, in yeUow Hmeitone. 
Cultra, in yeUow Nmeiton$. 
LocaUty lost 
Millecent, Ardagh. 
Howth. 
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• PnHastra, was Venus. 

* AzSnufl, was Cypricardla. 



* Cardiomorpha, was Isocardla. 

* Dolalira, was CucnUsBa. 



* Axinus, was Amphidesma. 
' Leptodomus, was Corbula. 



OF TBI OIOLOGIOAL BOCIETT OF DUBLIN. 
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DITHTBA— oMMnni 



MelMgrlu ■IMrmM. 



• HdcuU attoiliaU, an 



ptiu-o.r. 

M-C. 10.33. 
PhliaT. 
M-C, iLM. 



a sp. a T 

D..H.fl. 



«btee.)C1li 



Buiada, Clo^BT UDrbeelaiid. 

BiUlntm 

BaUlnDee. Curoiniiiult ^Btlt 

WiHentowB, Btld ng»n,C»i 



iGol* durUblmil. k Nocnls glbticsii, wn Ni 

ilm ItniHU. < NncnU Fhilllpall, »h ( 
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Kama. 



ATRACmA—oontmuecL 






11. 



Meleagrina elongata*. 
IflBvigata. 
pulcfiella. 
quadrata. 
radlata^ 
rigida. 
tesselata". 
Fterohltes angtutanu. 
„ latnB. 
„ Bemisulcatiu. 
n solcatna. 
„ TentrioosuB. 
Pterinea desqnamata. 
„ intermedia. 
Avlciiiaangiuta. 
,. bicostata. 
flabelliila. 
sibbosa. 
mfbrmis. 
laminosa.^ 
ksviffata. 
lunmata. 
recta. 
Moamofla. 
Thompsoni*. 
„ VerneuillL 
Pinnaf flabelliformis. 
flexicostata. 
inequicostata. 
n mutica. 
Lingula marginata. 
„ pfurallela. 
„ Mnamiformis. 
Anoinia antiqna. 
MaUens orbiculaxls. 
Lima altemata. 
M condmia. 
decussata. 
Iffivigata. 
obliqna. 
planicostata. 
priflca. 
semlsulcata. 
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Pecten aequalis. 

aspemlus. 
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arachnoldens. 

arenoscuL 

bellifl. 

canceUatoBw 

cingendua. 

dathratna. 

coBlatua. 

cognatoa. 

comptna. 

concavuB. 

ooncentrlcoetriatofl. 

conoidtnu. 

consimllia. 

deomatna. 

depilia. 

dimimJHa 

duplicioosta. 

ellipticiu. 

elongatQB. 
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LOOAIITXXS. 



noogh'A 
si;. Dou- 



Fermanagh. 

Milleoent, Ardagh, Howth. 

Araglin bridge, Millicent. Ardagh. 

Milleoent, Blacklion, Mallawornta. 

Ballinglen, Knockninny, Blacklion. 

Lisnapaste. 

Blacklion, Comacarrow, 

Bnicklesa, in tandttone. 

Milleoent 

Killymeal, Blacklion. 

Manorhamllton. 

Ardahankin, in jfdlow sanddone, 

Cork. 

Corlave, eommon. 

Rahan*B Bay. 

Corlave, abu$tdant. 

Bnndoran. 

3fanorhamilton. 

Killogunra. 

Bnu&eaa, Bmidoran, Milleoent 

Milleoent 

MUlecent, Ardagh, Mnllawomia. 

Milleoent. 

Ballintrillick. 

Rahoran, abundant 

River Bannagh, Drrnncnrren. 

Eaaky, Cookstown. 

Easky. 

Ballinglen. 

Kilbride. 

Bromard. 

Locality lost 

Learn, abundant. 

Millecent 

Feermaght 

Killymeal, Ardagh. 

Ballinglen, common. 

KillymeaL 

Millecent, Blacklion. 

BallhitriUick. 

Bnuddeaa. 

Ardagh. 

Manorhamllton, Ballintree. 

Killymeal. 

Bnndoran, Blacklion. 

Ballinaconrty. Brickeen Bridge. 

Knocknlnny, Milleoent, Howul 

Rahoran, abundant. 

KillymeaL 

Abbey Bay. 

Little Island. 

Redbam, Cookstown. 

Clonalvy. 

Rahoran. 

Killognnra. 

Ballinglen, KlUymeaL Milleoent 

Templeboy, Killalla, Mowth. 

Rahoran, abundant 

Little Island. 

Abbey Bay, Ballintrillick, Ballinglen. 

Ring, Millecent, Ballyduff. 

Dnmicurren, Larganmore. [nalt 

Ballintrillick, Millecent, Carrowna- 

Millecent, Ardagh. 
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* Meleagrina eloneata, was GervilUa elongata. 
" Melewlna tesselata, was Avicula tesselata. 

* Avicma Thompsoni, was Pterinea ThompsonL 



^ Meleagrina radiata, was Avicula radiata. 

d Avicula, was Gervillia. 

' Pinna flabelllformis, was Pinna costata. 
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Fectaa axlgnDfl- 






nwAlodi. 



'■'ih 



AblRj- Bit, IbliUila, UDeMnt, 

Oi^gtiff, Armigb. Tannhudtin^ 
HUlecent, Blu^Uon. 
BilUiul«i. BlKkUon, Hmtlh. 
Abbej Bar. KUlymeal, 



iftll, Camwiunvlt. 



Ckan.BaAj 

HIllKCDt. _ 

wOaiU, UtUe Ii 

Cnlllnn, Bahonn. 
BlairkllDn, ran. 
LarganiEiire AbbEv Bay, 
Bmdann, Miiiorlllir" — 
BmckleiA, UtoOThUD 
Bundonn, Uowtb, LI 



ji 



».Crwg.t»nl 
lldi, tQuuwhu 



iUlX-M 



n MUD hiunllKiD 






Bdlyduff. 

UmapiMc Hontb. OM LeHtUlD. 

LlKiipute, MUllceni, Tin' — "-"— 

— -■- LuiuglLUll 

VUULire, Mh]» 



LOCALITIES OF IBISH CARBONIFEBOUS FOSSILS. 
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Kami. 



BRACHIOPODA— a)»«mi«d. 



Prodacta comoides. 
oondnna*. 
oorruffata. 
oostellata. 
Edelburgends. 
elegana 
fixnoriata. 
flezlfltria. 
fragraria^ 
glgantea. 






n 



tt 
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ft 



gzmnnlosa. 

bexnispheiica*. 

intermedia. 

interrnpta^. 

laaciniata. 

lattaalma. 

laxiqtina. 

lirata. 

lobata. 

longisplna. 

margoritacea. 

MartinL 

membranaoaa*. 

mesoloba. 

mnricata. 

ovalis. 

pectlnoides. 

pnelonga^. 

pugllis. 

punctata. 

pnatnlosa. 

qninconcialis. 

roffata. 

acabricttla. 

sootiea'. 

■etoia. 

Bpinosa. 

spinnlosa. 

striata^. 

robacnleata*. 

sulcata. 

tortllls. 
LeptagoniaJ analoga. 
„ depreasa. 
„ multimgatai 

noduloaak. 

pttcatUia. 
„ rogoaai. 
Leptiena convolnta. 
«, craniitria. 
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Dalmaniana. 

gibbernla. 

HardrenBia". 

lata. 

multidentata. 
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Phil. 
Sow. 
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Sow. 
M»C. 
PhlL 
Phil. 
PhiL 
PhU. 
Sow. 
Phil. 
Sow. 
M'C. 
PhiL 
PhiL 
PhiL 
PhiL 
PhlL 
Sow. 
PhiL 
PliiL 
PhlL 
PhlL 
PhlL 
PhiL 
PhlL 
PhlL 
Sow. 
PhiL 
Phil. 
Ver. 
Phil. 
M'C. 
PhlL 
Sow. 
U'C. 
PhiL 
Phil. 
Phil. 
Phil. 
M*C. 



G.Y. 
M. C. 

XX. 4 

G.T. 

XX. 12. 

G.Y. 

G.Y. 

G.Y. 

G.Y. 

M. C. 

G.Y. 

M. C/. 

xix. 13. 

P.P. 

G.Y. 

G.Y. 

G.Y. 

G.Y. 

G.T. 

G.Y. 

G.Y. 

G.Y. 

G.Y. 

G.Y. 

G.Y. 

G.Y. 

G.Y. 

M.C. 

G.Y. 

G.Y. 

B. S. G. F. 

G. Y. 

XX. 14. 

G. Y. 

M.C. 

xvllLia. 

P. F. 

G.Y. 

P. F. 

P.P. 

XX. 10. 
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M'C. XX. 11. 
PhiL P.P. 
Sow. S. 8. 
M'C. XX. 8. 
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LooALiTxaa. 



Klllymeal, Little Idand, Glenbaae. 

Hookf Lisnapaste, Klllymeal. 

Larganmore, Milleoent, Little Island. 

Oldleighlln. 

Tomaroan, Ballykea, Raheendoran. 

Bmckless, Comacairow, Millecent. 

Bundoran, Tomaroan, Little Island. 

»!illecent 

Ponlscadden. Glonea, Ardclogh. 

Drumreagh Etra, Castle Eq^e, Ar- 

maffh. 
Knockninny, Klllukin, Milleoent. 
Lisnapaste, Lackagh, Little Island. 
Millecent. 
Ballinacourty. 
MilkKMmt, BaUyduff. 
LisnapastCL Klllynieal, Raheendoran. 
CasUe Ksple, Salmon, Balllnaconrtj. 
Lisnapaste, Howth, Ballyduff. 
Bmckless, Milleoent 'iankardstown. 
Lisnapaste. Mohlll, Howth. 
Lisnapaste, Bnndoran, Millecent; 
Tomaroan, Cookstown, MiUeoent. 
Mnllagbfln, Gregg. 
Lisnapaste, Ballinaoourty. 
Gomacarrow, Mfflecent, Little Idand. 
Moore. 

Bundonm, BallyduiT, Garrlgallne. 
Abbey Bay, Millecent, Ballyduff. 
Lisnapaste, Toberelathan. Glonea. 
Lisnapaste, Malahide, Ola Lelghlin. 
Bundoran, Millecent, Garrlgallne. 
Lisnapaste, Millecent, Tankardstown. 
Lisnapaste, Milleoent, Little Island. 
Blackllon, Millecent, Ballinacoun^. 
Lisnapaste, Millecent, Little Island. 
Bundoran, Milleoent, Little Island. 
Hook, Bundoran, Milleoent, Gtdkagh. 
Bmckless, Malahide, Drumdoe. 
Locality lost 
Ardagh. 

Lisnapaste, Rahoran. 
Lisn^Miste, Malahide, Carrigaline. 
Tulljmagaigy. 
Ring, Gurrens, MilUoent 
Millecent. 
Millecent 

Mohlll, Gurrens, KUnamack. 
Armagh, Salmon, Little Island. 
Ballinacourty. 

Lisnapaste, Hook, Ballinacourty. 
Abbey Bay, Bnndoran, Manorhamil- 

ton. L^y* 

Lisnapaste, St John's Point, Abbey 

Lisnapaste. 

Lisnapaste, BallyduH; Cahemanalt 

Bmckless. 

Ballybodonnel, St John's Point 
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* Professor Haughton has lately obtained at Hook Point, in yellow sandstone, Llthodomns dactyloides, San- 
ffulnoUtes snlcatus, Orthis crenistria, Atrypa pleurodon, Producta caperata, P. setosa. and P. concinna, which 
I have marked in the Old Red Sandstone column, some of them not having been found in thatdiviidon before. 



^ Producta fragraria, was Leptsena fragraria. 
' Producta intermpta, was Leptnna Intermpta. 
f Producta prmonga. was Leptnna pralonga. 
h Prodt^cta striata, was Pinna inflata. 
J LeptagODia analoga, was Producta analoga. 
> L^tagonla mgosa, was Leptsena rugoea. 



° Producta hemlspherlca, was Producta aurita. 

* Producta membranacea, was Lepteena membranaoea. 
■ Prodncta scotica, was P. aurita. 

* Producta subaculeata, was Leptnna subaeuleata. 
k Leptagonia nodulosa, yras Leptnna nodulosa. 

"■ Leptsena Hardrensls, was Oruls Haidrensia 
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BRAGHIOPODA-^on^tMd 

Leptiniapapyracea. ' 
perlata. 
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pUcata\ 

Berlcea. 

■errata, 

Bordida^ 

tabercnlatai 

Tolva, 



Orihia arschnoidea. 
arcuata. 
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Bechei. 

caduca. 

drcularia. 

comata. 

oompreaaa. 

connivens". 

crenistrla. 

cvlindrica. 

mvaricata. 

flliarUd. 

glbbera*. 

ffranoloM. 

mterlineata. 

KelliL 

latiflslma. 

lonfflsalcata. 

orUcnlarla. 

papUlionacea'. 

parallella. 

quadrata. 

radlalis. 

reaupinata. 

Bemicircalarla. 

Bolcata. 

tenoiatriata. 

mnbracalam. 

DILTHTBIOJL 



|^[iiriflBr aportnratai 
attennata. 
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bicarinata. 

blaulcata. 

calcarata. 

chorlatitea'. 

dathrata. 

oonvolutak 

ooatata. 

crlapa. 

decemcoatata. 

di^Joncta. 

extenaa. 

fUrcata. 

ftisiformla. 

gigantea. 

ffrandsBva. 

uiomata. 

inacnlptna. 

megaloba. 

meaomaUk 

minima. 

octopllcata. 
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LoCALITIia. 
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Conrtlongh, Caatleoomer. 

Rahoran, very tUntmbmt. [eonrty, 

Llanapa^ Ballinglen, Ballina- 

Llanapaate, abundant^ Clonea, Uook. 

MlUeoent 

Lianapaate, Correna, Clonea. 

Milleoent 

Bundoran, Hook, St. Doulongh'a. 

Tlnnycahia Ring, MlllecenL 

Lianapaate, Toberelathan, Clonea. 

Whituig Bay. 

Rahoran, $evmUen ipedmmt. 

Lianapaate. 

Currena. 

Caatle Eapie. 

Little laland. 

Hook, Bundoran, Ballydnff. 

Caatle Eapie. 

MUllcent, Ballvdnff. 

Brockleaa, Maiahlde, Old Leighlin. 

Comagrade. Tcourty. 

lianapaate, Poolacadden, Ballina- 
Lianapaate, Poulacadden, Current 
Agliintain, Annaghllla, abundant, 
Rahan'a Bay, St. John's Point; 
Balllnacourty, BallvdniT. 
Lianapaate, Kilbride, Ardagh. 
Bundoran, Termon, Millecent 
Lianapaate, Bundoran, Clonea. 
Ballintrllllck. 
Strldagh Point, Ardagh. 
Bundoran, Cookatown, ICUleoent; 
Bruckleaa, Currena, Balllnacourty. 
Bruckleaa, Ballintrllllck, Currena. 
Lianapaate, Currena, Shaabally. 
Abbeylanda, F.nnlaklllen. 



Lianapaate, Clonea, Ardoe. 

Lianapaate, Comacarrow, MiUeoent. 

Millecent 

BalUntrillick, Millecent Little Idand. 

Lianapaate, Rinlakiddy, Little laland. 

Little laland, abundant, 

Lianapaate. 

Lianapaate. 

Abbey Bay, Currena, Cahemanalt 

Lianapaate, Maiahlde, Carrownanalt 

Millecent 

Lianapaate, Currena, Ardclogh. 

Currena, 

MlUecent 

Klllinamack, Millecent 

Lianapaate, Bundoran. Tullyoran. 

Lianapaate, Currena, Shanbally. 

Toberelathieui, Curragh, Shanbally. 

Ireland. 

Currena, Poulacadden. 

Locality loat 

Clonkeefly, Rathcllne. Old Leighlin. 

Bundoran, Carrowmably, Cregg. 
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21 
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20 

11 
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* Leptasna pUcata, waa Orthla plicata. 

* Orthla connivena, waa Spirlfera connivena 

* Orthla glbbera, waa Atrypa gibbera. 

' Splrlfer chorlatitea, waa Chorlatitea moaquenala. 



^ Leptagna aordlda, waa Orthla aordlda. 

d Orthla flllaria, waa Spirlfera flllarla. 

/ Ortiila paplllionaoea, waa Spirlfera papUlionacea. 



LOOALITIEa OF lUIB CABBOmi'ERUUS FOBSILS. 



Splrlfor DoithorTiiofaL 



rbomljutdc&. 



MroiuIU. 



RetlcnluU* ImbriaU, 
'.'. KHUelli. 



Sow. M. a 

Sm.M.C. 

PtlLP. f. 



Malilildc, Clone*, Ban 
Ardc\ogl\. 



knltin;, JflllinnL 
MUi«e1l^UH]ellduHL 



ilahlde. Mlllftn..^ . 



Lvsvimarc, MilTerrnii. Lltll 
Llinaiiule. BllUllUilUck Pi 

LiHupMt*. HUJMent, Mlyi] 
Biuiilorui. Mnlabldo, HIUmu 

Strlduti roiat, Hi^lldde. H> 

Aniuh. KjLUuDoyle, HlUtKd 

HUlKcut, Koat 

CUmu. RlnliUddji. 

HoUIU. Usliblda. Slue. 

OiokAtAwn, AthhcIl 

■ IwiSae, Hook, 



ClonfD. HDlUghluy, HDUutaHn. 
UidiybodiinaHn lliiLi)iIde, HUlecBr 
M&lahlde. Ultlo Iilud, Cutowi 



<w,MtU«ent. UitlaliliiDd. 



llnUlde, Ulllcceot, Uniu 

Lisupbtti, Clunea^ St. Doulouirh'a 
Uiommte. Mr" -■"■- ""'- — - 



ganmoTtk HJUpHirt, LltUebl 
iihiron. lUlahjile, Houk. 



LlnnnpHle, Miliiia<l& Mnlkgtifln. 
BBlHnlriUkl. KuhiJtnB, Old Ldoh- 
Biuidonn. UtUeceni, LltUo liluid. 

BamsKonm'. BullydDlT. 
CuJUim. St. I>iniluiu(b'>, Mnieceot, 
Bnndomi. Anlclogh. UlllB ItOuid. 
BruckJeA KUlymeaL BAnnAKhAAOlr 
Ltr«t>nmr>rB, Halahlds, Uwk. 
Lisiapaalfl. Carrownuhly^ Tonu 

Bra!lSw»Windm, 'wilwlon."" 
l.lmApute, Dtmdorvi, Boyle, 
idorui. HiUifcut^ Litcle liJAniL 



Luvanma 



iTowjiuHDj, SI 



* cyrito UncnIAn. wi 

* RMtColHla, 1TH Spli 



Vol. VII. PiBT 1. 



* CyrttL m SpliUk] 

• Mntinl*, wu Sptrt 
' Br^chyfliTriB, iru I 
K AUiTili, wu Splrtl 
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Athyiii iquAmoaa*. 

„ triloba. 
Acttnooonehiu paradoxtm 
Atrypa^ acttminata, 

angnlarlfl. 

anuodonta. 

aspmi*. 

Ufera. 
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ooiBpta. 

detqaamata. 

excavata. 

expanaa. 

fUUx. 

ferita. 

flexlstiia. 

creffariiL 

nastata. 

Indentata. 

intperata. 

laorhytica. 

Invenlf. 
achryma. 
lateralis. 
laticUva. 
latioosta. 
MantliB. 



oblonga. 
obttua. 
planomleata. 
platyloba. 
pleurodon. 
pritcatf. 
proava. 
pngntw. 
radlalia. 
ranifonniA* 
RolBsyi. 
•ftccnlnt. 
■emlsulcata. 
•triatnla. 
tublobata. 
•nldrottrifl. 
triangnlaria. 
triplex, 
ventilabrum. 
Tirgoidea 
Seminnla pentacdra*. 
pitum. 
rhomboidea. 
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II 
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CRUSTACEA. 



Oalymene ffrannlata. 



II 



Astacus FhiUipaiL 

grat 

fievUk 
„ LatreilllL 
Gril&thidet calcarattu'. 

globicept. 

grannlfieruii 

longioepa 



II 
II 

M 



AuTBOftirr. 



PhiL 
M*C. 
M*C. 
Phil. 
PhU. 
PhiL 
Sow. 
Phil. 
Sow. 
PhiL; 
Sow. 
PhiL 
PhiL 
PhiL 
Phil. 
PhU. 



G.Y. 
XX. 21. 
xxL 8. 
G.Y. 
P. F. 
P.P. 
O.T. 
P.P. 

as. 
;p. F. 

lf.C. 
P.P. 
G.Y. 
G.Y. 
G.Y. 
P.P. 



PhlLG. Y. 
M*C. xxlL 18. 
PhiL G. Y. 
Sow. G. T. 
PhiL P. F. 
M'C. xvliL 8, 
Phil. P. F. 
Sow. G. T. 
Sow. M. 0. 
M'C. xxlL 18. 
PhiL P. F. 
Sow. M. C. 
M'C. xxii. 10. 
Sow. G. T. 
M'C. xxiL 90, 
PhlL G. Y. 
Sow. M. C. 
PhiL G. Y. 
Sow. M. C. 
Phil. G. Y. 
PhiL G. Y. 
PhU. G. Y. 
PhiL G. Y. 
Ver. B. 8. G. 1 
PhiL G. Y. 
M'C. xxlL 15. 
Sow. 0. T. 
Port. 

PhU. G. Y. 
Sow. G. T. 
M*C xxlL 17. 
Phil. G. Y. 
M*C. xxiL 31. 
PhiL G. Y. 
PhiL G. Y. 
PhlL P. F. 



M'C. xxUi. 1. 
PhU. P. F. 
PhiL P. F. 
PhU. P. F. 
M'C. It. 8. 
PhU. G. Y. 
PhU. G. Y. 
Port. 11. 7. 
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LooALiTiaa. 



Limapatte, Hook, Moore. 

l^ruiiiiici*aw 

Blackllon, MUlecent, Little Island. 

Mutlaghfln, MUlecent, Little Island. 

BaUlngton, r/tree tpecimeiu. 

Rahoran, Cork. 

PoulBcadden. 

Malahide, Currens, MUlecent 

KUdroM. 

KUciuninlD. Balllnglen. 

MUlecent, Little Island. 

Clonea, BaUinaoourty. 

Ardagh, abundant^ Arddof b. 

Ireland. 

Hook, Caltra, Bruckleas, eommon. 

BaUycastle, Co. Antrim, Clangli- 

more, Mllleoent. 
Rahoran, Knockninny, MUlooent, 
BalUnglen, Kilbride, White River. 
Lisnapaste, MiUecent, Little Island. 
Lisnapaste. eommo»t Larganmore^ 
Clonea, Ballinaoourty, 
Clare. 

Bmckless, Toberelathan. 
Malahide, Howth, eomtnon in <m« 6#d 
Ireland. 
Cookstown. 

Kildresi, Cultra* Rahoran. 
Ireland. 

Rahoran, common. 
Clonea. 

MUvercon, common. 
Ireland. 
Little Island. 

Malahide, Toberelathan, MUlacent 
Shanbally. 
Malahide 

Ardagh, MUlecent, Uttle Island. 
Bmckless, Malahide, MiUecent; 
Lisnapaste, MiUeoent, Little Island. 
DabUn. 

Ardagh, MUlecent, Little Island. 
Culkagh, Walterstown, BaUintree. 
Clonea, Curragh, Rinaaklddy. 
Kildresa. rnlnnv. 

Bmckless, fialUntrUlIck, Knock- 
Little Island. 
KUdress. 

Bnndoran, Ardagh, MiUecent 
Cork. 

KUcnmmln, BaUintriUlck, MUlecent 
Malahide, Howth, Laracor. 
Cookstown, Blackllon, Howth. 



Hook. 

Clonea, BaUinacoiuty. 

Clonea. 

Clonea. 

Koughan. 

MUlecent, Howth, Carrownanalt 

Florence Court 

KUdress. 



^'. 



13 

4 
18 



7 

4 



7 
6 



* Athyris, was Spiriflsra. 

* Atrypa aspera, was Atrypa squamosa. 

* .Scniinala, was Terebrattua. 



*> Atrypa generally was Terebratnla. 
* Atm>a prisca, was Terebratula afllnls. 
' Grimthldes, was Asaphus. 



Locumra OP ibibr casbonifgboos rossiLi. 



QrttBthldn lonclaplnu. 



„ CsM. 

li Ktm. 

„ MicoyU. 

„ gmdnNriaUi. 



EntonwconchDi Sconleii. 



Cylhen wiiygdillnA. 



gMKnit*. 



',[ murmtl 



Hid. IS. 

■lUL It. 



Tyrone, Co. 



Wt.i'i'eTZr River, Agli 
Bl.ii'kllon, Mliu«Bnt,U 



c^SS: 



(m, Ummanl, BnlBnUllHck. 



Fk)1kkW™: tl^l^^^Gn 






Bmidomi, BdUnu 



BUeoUl, Tyrone. 
Bailymuui, Aghnig1n;h. 



fOllnai, CntUon, AbbeT)aj>. 
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ECHINODERHATA. 

pftteehlniif dlcgaiif. 
eOlptlcitiL 

glgu. ' 
KoenigU. 

t, tphnicniii 

Eehlnoeriniu* glabrlipina. 
MuiMterlaauB, 
trlferUUf. 

„ um*. 

n TOtlUtlU** 

Adelocrlntu hiitrlx. 
Pentreinltef Derbtenalf . 
„ ellipticnib 
H florealis". 
Periicnodomas biserlaUa. 
PUttycrlnna antheliontea. 

contractu!. 

diadema. 

elongatoB. 

expansoa. 

glgM. 

gnmalatua. 

uiterscapularia 

Uucinlatos. 

lievis. 

ornatiUL 

pileatus. 

pnnctatua. 

ngomu. 

dmilii. 

spinostifl. 

•trlatns. 

triacontadactyliu. 

trlffentidactylus. 
n tnbiBrcnlataa. 
PotenocrinTU abbreylatoa. 

coolcua. 

craaBlmaiinii 

craasog. 

dactyloldes. 

gracilis. 

grannlosoB. 

Finprawtui. 

laaoobos. 

qnlnquaiignlaria. 

radJattUb 

ro8trata& 
Taxoainiis macrodactyliud. 

Egertoni*. 

grannlosas*. 
n polydactyliu. 
Gyafhocriniu conicua. 

ellipticaa. 

ffeometrlcns. 

meqoidactyliu. 

macrucheirua. 

megastylna, 

omatnSi 

pinnatoflb 

plantu. 
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ff 
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LOCAX.tTlBa. 



Hook. 

MUlecent 

Rahana Bay, St John*a Point, Hook. 
Rahana Bay, Finner. 

Mineoent 

Bnndoran, Hook, Clonea. 

Locality lost 

Kllydoghy. 

TinnyciJull, Bnndoran, Manorfaamfl- 

ton. 
Hook, Ardagh. 
Ballinacour^. 

Manorhamllton, Knocknlnny. 
Manorhamllton, Howth. 
Blacklion. 
Hook Head. 
Hook Head. 
Toberelathan. 
Fermanagh. 
Hook Head. 
Finner 

Malahlde, Hook. 
Balllnaconrtj, otmimon. 
Clonea, Ballmaconrty, Howfh. 
Finner, Hook. 

Hook, common and wry fine. 
Hook. 
Ireland. 

St John'a Point 
Derryvnllan, Arddogb, Howth. 
Ballinaconrty. 
Hook Head. 
Hook Head. 
Hook. 

Hook Head. 
Balllnaoonrty. 
Hook Head. 
Fermanagh. 
Hook Head. 
Ireland. 
Hook Head. 
Hook Head. 
Ireland. 

Malahlde, MUlecent 
Hook Head. 
Ireland. 
Hook Head. 
Hook Head. 
Carrowmably, Clonea, Ballinaconrty. 
Florence Conrt 
Ennlaklllen. 
BallintTllllck, rare. 
Locality loat, Ireland (Morria). [nalt 
Lianapaate, Balllnaoonrty, Carrowa- 
Cnrrena, Ballinaconrty, Cnrragh. 
Malahlde, Hook, 
llahana Bay. 

Lianapaate, Mohlll, St Donlongh'a. 
Malahlde. 

lianapaate, Larganmore, Clonea. 
Belmore Monntain. * 



8 



8 



* Echinocrlnna, waa Cidaria. 

" Pentremitea florealla, waa Pentremltea ovalia. 

" Taxocrinua, waa Poterlocrinna. 



*> Echinocrlnna Urll, waa Cidaria Benbnrbienaia. 
d Tarocrinna, waa laocrinua. 
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E;CHIHODERHATA^-a>ii(in>i(>i 

CrktluKrlniu qnloqiuiigoluli. 



CODHllCtU 



triacoDtadiic^liift. 



TaiblDDtiK eipuioL 

aiphonophTlUa crllndilci. 



iTTegulArtA 



Gold.*), a. 
Port. T. Ift W. 

A^ A. H.' h: 



Port, T, U, 7. 
OoliBftS. 
Am. A. N. H. 
Aiu. A. K. H. 
FULaY. 
M-C, mi 4. 

Phil a. Y. 
PMLftY. 
AutLCr. 



PMLOV. 

PhlLQ.Y. 

iimaY. 



Hook Held. 

Femuuiuh. 
HwjltHewl 

MuDrhamUbm, Chlckoi HIH. 

JfuortiwillKiD. 

Iroliuid. 
Hook Hod. 






CIniek EUconunock, HUleceDt. 
31, Jotml Pohil, lUUsceat, B^tydnK 
Uauputs. BallTdnir.TaiikirditowiL 
Bruckkas, Gnrmu. 



BondoriD, CuUngftinl. Ksockiuirw. 



unplter, Armub. 
BhUjuiacu, EHky. 



Dmnucnv, IllIlM«nt^ Ribeendonii. 



CvnUmPhTlliim cnnnlire. 
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zoopHVTA— own 

J>lctlBophyllia aiiUqiUi 
Pieurwuctyqin prolilep 






Dncpporapli 
CyUIuiptifllii 

atroDutopor 

CflrlopoTft 



VincuLuIa diohotoma. 

miJUnHiUarU. 
., p&TdUela^. 



^ca fluiuUOiuiL 






■ Vincularia parall^liL 1.1 
• Ptjloponi rfustriromiU, 



FMLQ. Y. 
PhU. p; F.' 



CamdUin'Off, Amtafffa, AimiUiugl 
CJuiitit, Aiu^ohugh. KlUynietl. 

PoulwaiililBii, LiKkiigli, Scnighj. 

CI. .li ™ *A r^u^i, 'EBhuioaoran. 

Uni'li lluul. 

U»impu.>i.', Holihiao, lllllmnt 

KtlOretH, -Miiliiiikie, KUIymcfll. 






lorBn,i'oa!Miiddai, [Doulough"*. 
krlimiilltmi, Cregg. 



lSu"X*' c' *'"'"*''!''• KlllyniMl- 
BEiibiirlj, MnliililrlB, TtoImumT"' 
BiTiir''"' '""*-™'" "slUiiBDOun)'. 
Brucfciom, Cmroinmililv. i ■■•'- 
Cumiin, Hook, amwuiii, KlUy 

» MtllcprpTR cwnlats, vat POBtnJopora omlatii 
' Funedl^fl, waft Rtihepora. 
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Namb. 



ZOOPHTTA— omAmued. 

FenesteUa fratez. 

hemiqiherlca. 
intertexta 

membnmaceft*. 
MoriwU. 



ft 
»» 
»i 

«» 

n 



n 

»♦ 
n 

•( 
*• 
»« 



multipairata. 

nodu]o8a*. 
ocnlata. 
plebeian 
polyporata*. . 

quadradedmallB. 

tennllUa* 

nndnlata*. 



„ vBiicofla. 
Hemitrypa Hllternica. 

„ ocnlata. 
Ichthyorachis Newwnhaml. 
Polypora dendroldes. 

„ marginata. 

„ papiUata. 

,, verrucofla. 
Ret^ora flii8trlfonn]& 
irregolar&B. 
priflca. 

undata. 



»« 



Authority. 



M'C. xxvUL 10. 
H'C. zzix. 4 
Port. T. 22. a 
PhiL P. F. 
PhlL G. T. 
M*C. zxvUi. 14 

M'C. ZZTJIL 9. • 

FhaQ.Y. 
M'C. xxvilL 15. 
M'C. xxix. 3. 
Phfl.G. Y. 

M'C. xxvUL 13. 
PhlL G. Y. 
PWLG.Y. 

M'C. xxTiiL & 
Sea MSS. xxiz. 7. 
PhlL P. F. 
M'C. xxlx. a 
M'C. xxlx. 9. 
M'C. xxlx. 6. 
M'C. xxlx. 10. 
M'C. xxlx. «. 
PhlL G. Y. 
Port. T. 22. 2. 
Gold. T. 36. 19. 

M'C. xxlx. 11. 
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LOOALITIBS. 



Kinymeal. 

Mllleoent, Little UUuad. 

Benbnrb. 

Clonea^ Belmore, BladcUoB. 

Brnckleaa, Cookstovn. MUleoent. 

Carrowmably, MUlecent, little 
Island. 

Carrowmably, Poalscadden, MUle- 
oent. 

Carrowmabty, Rahoran, BlacUlon. 

Carrowmably, Baninaoonrty. 

Malahlde, Hook, Little Island. 

Lisnapaste, Carrowmably, Florence 
Court. 

Carrowmabhr, Blaekllon. 

Llsnapaste, Soileoent, Little Islaad. 

Malahlde, St Donloa^'Sf Carrowna- 
nalt. 

BlacUlon. 

BaUlntrUlick, Clare, Uttle Island. 

Blaekllon. 

Meellck. 

Klllediandra, PonlscaddeB, Hook. 

ElUymeal, BlackUon. 

Kiltymeal, Blaekllon, RathglBen. 

BlackUao: 

Florence Court 

Florence Comt, Hook Head. 

BaUinaoonrty, in HmeUonet Hook 
Head. 

Llsnapaste, Mllleoent^ Ballydnff. 



6 
5 

7 

8 



* Fenestella, was Retepora. 



In the foregoing Table, at page 11, there are five species of Do- 
labra enumerated, which were got at Cultra, in the soft yellow mag- 
nesian limestone. This limestone was formerly quarried here and 
carried to England for manufacturing purposes, and it was out of a 
few blocks of it that remain on the shore the imperfect casts were 
got which Mr. M'Coy described, and which I believe he was told 
were carboniferous. Those casts do resemble the Cucullese of the 
" Palaeozoic fossils/* but I think they are Permian, or belonging to 
the Magnesian limestone. They are Dolahra angttata^ D, complanata^ 
D, Hardingii^ D, trapezium^ and D. unUateralia, 



24 JOURNAL OF THE GEOLOGICAL SOCIETY OF DUBLIN. 



ALPHABETICAL LIST OF L0CAUTIB8. 

Abbetlands, in the county of Donegal, is about one mile N.W. of 
the town of Bally shannon, on the north bank of the river Erne. 
The rock here is calcareous slate, and the fossils are found in 
abundance and variety along the shore. The black shale is in- 
terstratified with thin beds of gray limestone ; some beautiful 
specimens of Orthis JUiatia are found, and a few of the limestone 
beds contain a variety of Orthuf crenistria (umbraculumf) four 
inches in diameter. 

Aqhabot, in the county of Cavan, is situated about a mile and a 
quarter S.W. of Swanlinbar village. The upper part of the lime- 
stone occurs here, and there is a cave, called Pulgulm, or the Pi- 
geon-hole, from which a subterranean mountain stream emerges, 
about which there are some fossils. In this cave the surface of 
the limestone has a high degree of polish, probably from the fric- 
tion of particles contained in the muddy waters which How 
through it in floods, and which flow down from the sandstone and 
argillaceous strata of the coal rocks. 

Aghafin, in the Queen*s County, is one mile S.W. of the village of 
Castletown, and four miles S.W. of Mountrath ; a black calcareous 
slate occurs here, which is full of fossils. 

Aghamore, in Lei trim, lies five miles S.W. of Bally shannon, and about 
two miles S.W. of Bundoran. In a stream, at the western bound- 
ary of this townland, about fifteen chains south of the road, and 
at the base of the steep part of the mountain side, a fine black 
shale occurs, in the calcareous slate in which many species of 
shale fossils are found, such as Sanguinolites, Amphidesma, Lu- 
cina, Nucula, &c., and some of the beds have great numbers of 
Cythere. 

AoHiNTAiN, in Tyrone, is two miles west of Clogher. The fossili- 
ferous rock is black shale, which is found in the river which flows 
through the townland, and in some quarries. 

AoHNAGLOGH, in Tyrone, two miles N.W. of Clogher. A river runs 
through this townland, in which occurs a black shale in connex- 
ion with the sandstone. Some black, hard, calcareous beds are 
found in this, about two feet above the level of the water, at a 
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bend in the river, in which the dithyrocarus is found, of two or 
more species. Farther eastward, under a high bank in the river, 
a black shale occurs, in which Modiola Macadami is abundant, 
as well as other small shells of the shales. The rock here lies 
nearly level, dipping at an angle of 3^ to 5^ eastward down the 
river, so that the same bed can be often followed for several yards 
in the banks of the river. 

Alteen Stream, in Cavan, lies one mile N.W. of Swanlinbar; both 
limestone and slate occur in this townland. 

Altmush, in Meath, is situated two miles north of the village of 
Nobber. The rock here is black shale in' the vicinity of light 
gray limestone; it contains PondonicR^ and other fossils of the 
fine black shale of the millstone grit. 

Annaoh, in Cork, is four miles 8. W. of the town of Gharleville, on 
the limestone, which is fossiliferous. 

Anmaghilla, in Tyrone, is situated three miles S.W* of Bally- 
gawley. The rock here is arenaceous limestone. It occurs at 
the road side, under about four or five feet deep of bog. The 
rock is excavated for lime, and for building. Also, farther 
N.W., some of the beds appear to be composed of a mass of shells. 
Orthis crenistria and OrthisKeUii are the principal, and those two 
fossils are easily distinguished here from each other. 

Annahugh, in Armagh, lies about six miles N.E. of Armagh, and two 
miles east of the village of Loughgall. The rock is limestone, and 
dips generally N.W. about 20°. 

Abaglin Bbidge, in Cork, is situated two miles N.E. of Fermoy. 
The rock is yellowish sandstone, in which black shale occurs, 
which contains Cypricardia and a few other fossils. 

Ardagh, in Meath, lies five miles south of Carrickmacross, and two 
miles N.W. of Drumcondra. This is a high hill of light gray 
limestone, beds massive, and in some places very rich in fossils. 
A quarry has been excavated on the road-side, at the eastern base 
of the hill, in which the fossilist vrill gain a good return for his 
labour. Atrypa excavata is abundant, though scarce, in other 
places. The bare rock projects in cliffs on the eastern brow of 
the hill, and in this, as well as in the loose stones and the fence 
walls, numerous species are found. This is the only locality in 
which Producta striata has been got. 

Ardatbave, in Fermanagh, is two miles S.W. of Kesh village, on 
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the east shore of Lough Srne» Gslcareous slates interstratified 
with limestone beds occur here, in those rocks which lie below 
the main limestooa 

Abdclouoh, in Kildare, is about eight miles from Dublin. The 
quarries are on the southern bank of the Grand CanaL The 
rock is limestone, of a dark gray colour, beds massive and very 
pure. Large quantities of it are brought to Dublin, and burned 
into lima It is rich in fossils, among which prevail beautiful 
B^ecimeiiBofEuamphaitupentangfdatua and Orthoceras ovale; also 
several varieties of corals,, the FenestdUe predominating, 

Abdlouohill, in Donegal, is two miles S.£. of Ballyshannon, and 
one mile N. W. of the village of Belleek on the river Erne^ The 
fossils here are found in a few snudl excavations made in the lands, 
tQ get stones for f^ce walls. The rock is calcareous slate, in- 
terstratified with beds of limestone near its base. Pleurorhyncua 
pganUua is found abundant. 

Abdoqjska or Abdob, in Waterford, lies on the coast, five miles east 
of Youghal, and one mile south of the village of Ardmore. There 
is a fine exhibition here of the strata, passing from sandstone into 
black calcareous slates, alternating with thin beds of limestone 
dipping at a steep angle towards the sea. Fossils are found in 
the thin beds of limestone. 

Arh AGH, in Armagh County. This town lies on the junction of 
the Graywack6 and Carboniferous formations, and red sandstone 
beds, with reddish limestone alternating, form the lowest part 
visible of the latter. Some beds of the limestone exhibit a re* 
markable conglomeritic character, and contain numerous angu- 
lar fragments of red sandstone, and also of red limestone. The 
limestone in the quarries about the town, at Farmacaffly or Bed 
Bam, and other places, contain many species of the usual fossil 
shells of the limestone, and also some corals, though the latter 
are rare* There is a remarkable similarity between the rocks 
at Armagh, and those at Castle Espie, on the N.W. shore of 
Strangford Lough, and the prevailing fossils also are common to 
the two places. Orthoceras giganUum and Productus giganteus 
are some of these. 

At Armagh the remains of fishes are found in the limestone. 
Palates, teeth, spines, and rays, are common. The quarrymen 
have been taught by Captain Jones to appreciate and preserve 
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thenvt aa4 a geologist may come upon a pretty good collection 
of fish remains for a few shillings. 

Athjsnbt, ten miles east of Gel way, i^ a small town in the middle of 
• country of gray limestoue^ whigh generally contains very few 
fossils; the most remarkable is I^thoOrotion abiaiium^ wbich is 
found in very fine specimens in yarious parta of the surround- 
ing country, especially at Carrowntobber, two miles north of the 
town, where the rock [.is near the 9urfaoe»-r-^s it is in all this 
locality. 

AuosAnAmT, in Fermanagh, lies about one mile south of the village 
of Kesh, on the road to finniskillen. The whole country for a 
few miles round Kesh is composed of yellow sand&tone» inter- 
stratified with blsck calcareous slate and Umestone bands, which 
abound in the ordinary fossils. A search here would well repay 
the labour* 

BAI4I.INA, a large town, on the river Moy,, in Mayo, stands on lime- 
stone, in which some fossils are got in quarries about the town. 

Ballinacoubty, in Waterford, lies three miles east of Pungarvan, 
on the north shore of the entrance to Dungarvan Harbour. The 
rock is calcareous slate, dipping to the zxorth, and succeeded by 
limestone^ which is of a very light gray colour, and very pure 
in quality, apparently one enormous massive bed, having strong 
and distinct traces of cleavage, but very faint of stratification. 
The rocks round the shore, southward from the little pier, 
ecmtain a great variety and abundance of fossils ; Products^, Spiri- 
fer», Orthidesi Atrypse^ andPectenare found; and in the decom- 
posing rock numerous casts of encrenite heads. Immediately south 
of the little quay, on the shore, PlevTorhymsua akeformis is abun- 
dant* This fossil is al^o found in similar strata at Poulscadden, 
and opposite the new hotel on the shore at Malahide, The beds 
of slate have a strong deavage here, and in getting out fossils^ 
care must be taken to break or split the rocks along the sedi- 
mentary lines, and not on the cleavage lines. 

Balunafap, m Sligoy lies five miles north of Boyle, on the Sligo 
road. The limestone at the quarries here dip at a steep angle 
N.W., on the northern flank of the Curlew mountains. It is 
not rich in fossils. 

Ballikglen, in Mayo, is six miles N.W. of EjUala, and two S.W. 
of the village of Ballycastle. There is a good section of the 
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rocks on the east side of the glen, having a strong red sandstone 
at the base, a yellow flaggy sandstone near the top of the hill, 
and limestone and shales in the intermediate space, with the 
outcrop of the beds in the face of the hill. Products of several 
species are found in the limestone, and Nucule and Cypricardiae 
in the black shales ; corals are scarce. 

Balumfoile, in Galway, one mile N.E. of the town. Fossils are 
scarce here. Producta hemispherka and Producta camoides are 
found in some of the beds of gray limestone. 

Ballimhassig, or (xOGgam's Hill, in Cork, is seven miles S.W. of 
Cork City. The new road, leading to the railroad station from 
Ballinhassig, exposes grey arenaceous and slaty beds, which are 
full of obscure casts of fossils, especially encrinite stems. L^ 
tcena depreasa was got there. 

Ballintbee, in Dublin, is on the shore, one mile north of the vil- 
lage of Rush. The rock is millstone grit A very good locality 
for the fossils of the black slates of this division, especially on 
the shore near the southern boundary of the townland. 

Ballybodonmbl, in Donegal, is ten miles west of the town of 
Donegal, and half a mile south of the village of Dunkineely. 
The rock here is composed of alternations of sandstone, lime- 
stone, and black calcareous slate, and is pretty rich in fossils. 

Balltcastle. — See Tornaboan. 

Balltconnel, in Cavan, a village four miles west of Belturbet, is 
situated on limestone, which dips there 3^ westward. The quar- 
ries are a quarter of a mile west of the town. Fossils occur, but 
not plentiftdly. 

Balltduff, in Waterford, is two miles west of Dungarvan. The 
gray limestone there is rich in fossils, and they come well out 
of the rock. 

Balltgaset, in Armagh, is four miles north of the town of Armagh, 
and one mile east of the village of Loughgall. The limestone 
here dips northwards at an angle of about 20°. 

Ballthanbt, in Galway, is five miles west of Portumna. A light 
gray limestone occurs here, containing good specimens of Tem- 
nocheUus and other univalves. 

Ballthoe, in Meath, is five miles south of Carrickmacross, on the 
Dublin road. The rock is limestone. 

Balltkea, in Dublin, is seven miles north of Malahide, and two 



LOCALITIES OF IRISH OARBONIFBB0U8 FOSSILS. 29 

miles south of Skerries. The quarries here are of light gray 
pure limestone, and there is abundance of fossils, which come 
well out of the rock ; two or three species of Euomphalus are 
common. Millstone grit shales also occur in this townland, which 
are seen in a deep. cutting of the Drogheda Railway, and con- 
tain Posidonise, and other fossils peculiar to this rock. 

Balltmacan is in Tyrone. It is two miles S.W. of Clogher. The 
streams hereabouts abound with fossils,, in a black calcareous 
slate, — scales of fishes have been found in it, as well as many of 
the usual fossils of the limestone. 

Balltmagelligot, in Kerry, is three miles east of Tralee, at both 
sides of the Killarney road. Gray limestone occurs here, and 
a peculiar kind of flinty slate is used in repairing the roads; 
some fossils are found. 

Balltmahon, in the county of Longford, is a pretty large town. 
The country about here is fossiliferous limestone. 

Ballthakean, in Cork, is three miles south of Kinsale. This vi- 
cinity affords goniatites. 

Ballymeent, in Sligo, is two miles S.E. of the village of Easky. 
The rock is rather an impure limestone, mostly in thin beds, 
which frequently have thin partings of shale. 

Ballynurb, in Londonderry, is four miles west of Maghera. The 
rock here b mostly a black calcareous shale, with some hard beds. 
Fish scales and bones are got in a stream in the east boundary 
of this townland, about ten chains up from the Moyola river, 
and twenty chains N. W. of the Forge Bridge. 

Balsitric, in Meath, is three miles east of Nobber, and two miles 
S.W. of Drumcondra. The lower black beds of the limestone 
occur here with slate; and Pkurorhyncua giganteua is abundant 
in them. 

Banada, in Londonderry, is four miles north of Drapers town, on 
the road to Dungiven. Fossils are got here in red marly shale, 
of the Old Red Sandstone, in a ravine a few chains east of the road. 

Bamnaohagole, in Garlow, is two miles west of Leighlinbridge. 
The rock here is limestone, covered by the coal rocks of Castle- 
comer. Fossils are found abundant, and some of them, where 
the rock is exposed to the weather, stand out in relief, and af- 
ford fine specimens, showing the muscular impressions of the 
fossils and other parts very well. 
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Bannaohbeo, in Fermafiagli, is one mile N. W. of the village of Kesh. 
The Bannagh river, flowing along thii townland, affords a good 
section through the black shales. Fish scales are found in some 
of the beds, especially these of Holoptychiua FMhckii * 

Baiyaoher, in the King's County, is a middling town, nebr the 
Shannon, on limestone. There are some fossils in the quarries 
near the town. 

Baitteeb, in Cork, is three miles south of Elanturk. The limestone 
here is light gray; some beds of it appear to be almost composed 
of a small fossil — CucuUea arguta; the same is abundant at 
Mallow. 

Belkore MotJNtAiN, in Fermanagh, is six miles S.W. of EnniskiUen. 
The calcareous slate on the eastern fkice of this mountain contains 
fossils abundantly, as also the limestone which surmounts it. 

Benburb, in Tyrone, is a small town, six miles N. W. of Armagh. 
Some precipices of limestone are exposed at the old castle, in 
which fossils are found. In the canal cutting on the south side 
of the river here, there are five bands of yellow sandstone, alter- 
nating with gray limestone and black shale. The limestone 
and the shale beds contain several species of Products^. 

Blackball Head is in Cork; it is thirty miles A:om Bantry, on 
the north shore of Bantry Bay. The black slaty limestone here 
contains many species of fossils. 

Blackliok is in Leitrim, twelve miles W. of Fnniskillen, on the 
Sligo road. The limestone in the vicinity of this place is rich 
in fossils. 

Blackrock, in Cork, is two miles E. of the city, on the south side 
of the river. There are several quarries of gray limestone in the 
vicinity, which abound with fossils. All the fossils of the valley 
of Cork are distorted, both those which lie in the calcareous slaty 
strata of the base of the limestone, and those in the limestone 
itself. The limestone of this valley appears to have undergone 
a kind of cleavage, and the calcareous slate which lied belows it 
has a very distinct cleavage. This is not usual in the midland 
or northern counties of Ireland. The line which separates those 
conditions of the calcareous rocks and their fossils may be said 
to be the course of the river Blackwater from Cappoquin to 
Mallow, producing this line a few miles both ways. It is re- 
markable on the two sides of Waterford Harbour, that the fos- 
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sils of the calcareous slates on the west side of it, about Clonea 
and Dungarvan, are highly distorted ; while those on the east side, 
about Hook Head, on the same parallel, and in similar rock, are 
not so, or are at least but rerj slightly altered. 

Boa Island, in Fermanagh, is an island in the north end of Lough 
Erne. The rocks here are mostly yellow sandstone, black shale, 
and impure limestone, all of which contain fossils. Those of the 
sandstone are only casts, the calcareous portion of the fossil hav- 
ing been absorbed or removed. 

BoHCViNT, in Fermanagh, lies on the west side of Lough Erne; it is 
situated one mile N.W. of the village of Churchhill. The rock 
is mostly black slate with thin beds of limestone, being the lower 
part of the limestone. 

Boston, in Kildare, is six miles north of Kildare, and four miles 
east of Rathangan; fossils are plentiful in the limestone here. 

Bhagkaohreillt, in Londonderry, is two miles west of Maghera, 
and on the road to Draperstown. The east boundary of the town- 
land here is a stream, and in this, a few perches north of the road, 
a bed of gray rock, about a foot thick, occurs in black shales at the 
level of the water, in which scales and bones of fish are plenti- 
ful 

Brickeen Bridge, in Kerry, is four miles south of Killarney. The 
calcareous slates about this place yield fossils. 

Bruckless, in Donegal, is eleven miles west of the town of Donegal, 
and one mile north of the village of Dunkineely. The rock here 
is composed of red sandstone, which forms the base of the Carboni- 
ferous rocks, succeeded by'altemations of yellow sandstone, black 
slate, and thin beds of limestone. The finer beds of the slate 
contain a proftision of the fossils usually found in those beds, 
the best of which are found in a stream which fiows west- 
ward through the townland, into the sea. 

Bukaninver, in the county of Fermanagh, is three miles south of the 
village of Eesh, on the east shore of Lough Erne. Where the 
shales and thin beds of limestone are exposed to the action of the 
water, the fossils are easily seen. 

BuNATBAHiR, in the county of Mayo, is eight miles N.W. of Killala, 
and about a mile N.W. of Ballycastle. The rocks along the 
western shore of Bunatrahir Bay are well exposed, being the 
lowest part of the limestone subdivision of the Carboniferous 
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series, and afford fossils in the limestones, the shales, and even 
here in red sandstone — a thing unusual 

BuNDOBAN, in Donegal, is a bathing village, three miles S.W. of 
Ballyshannon ; the rock here is calcareous slate, with beds of im- 
pure limestone, the strata lie nearly level, and are very well 
exposed. The black shales and impure limestone beds contain 
a profusion of fossils. In one place in the bay some beds of the 
rock are covered with OrthU reaupinata^ studded so closely that 
they resemble a pavement of stones about two inches diameter. 
In the west side of the bay, near low-water mark, in black fine 
slates, some beautifully marked Pectens are got ; and near the same 
place, where there are rude steps made in the precipice as a pas- 
sage to descend to the water, one of the upper beds of the cliff, 
about three feet thick, is composed almost wholly of a mass of 
OrthU crenistricL 

BuNOWNA, in Sligo, is at the east side of the river at Easky, about 
fifteen miles N.E. of Ballina. The rock is a dark, impure limestone, 
and is well exposed in the river near the village, and on the shore. 
SiphonophyUia cylindrica is very abundant, and the specimens 
very large. Large bunches of Lithodendrona occur on the shore. 

BuBRis, in the Queen's County, is two miles N.E. of Maryborough. 
The rock is light gray limestone, which abounds with the fossils 
usually found in this rock. 

Cahebatbim, in Galway, is three miles S.W. from Loughrea, on the 
north brow of the Derrybrian mountains. Slate occurs here at 
theYoot of the hill, in a stream that runs northward, a few chains 
south of its junction with a larger stream running westwards. 
This slate is calcareous, and contains a profusion of the ordinary 
fossils found lowest in the series, as Leptagonia analoga^ Spirifer 
atUnuatUy Orthia creniatrioj &c &c. 

Galbagh, in Armagh, is five miles N. W. of the town of Armagh. 
The rock is limestone, and dips N.W. about 10°. Indeed, the 
general dip of the rock for a few miles northward of Armagh is 
to the N.W. Froductae and Spirifera are found here. 

Cafpaohmoyle, in Galway, lies four miles N.E. of Athenry. A 
light gray limestone occurs here, full of beautiful fossils, a thing 
unusual for miles in the limestone of the surrounding country. 
The rock has not been quarried, except a little used for fences ; 
but the beds are bare at the only farmhouse on the townland. 
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close to the bog edge, and appears to underlie an eztensire bog, 
situated to the east. The whole country westward is calcareous 
slate, and the nearest dip to this is eastward, towards and under 
the limestone, which is a mile off. 

C ARUNOFOKD, in the county of Louth, is a pretty large town on the 
south side of Carlingford Bay. Limestone is extensively quarried 
near the town, and contains fine specimens of fossils ; SiphonophyU 
lia eylindriea^ Bdlerophon apertus^ ^c., are common. The lime- 
stone here is near the junction with the greenstone of Car- 
lingford mountain, and is penetrated with numerous trap 
dykes, some cutting across others, and showing dykes of three 
separate epochs. Near the junction, the limestone is in some 
places highly crystalline, white in colour, and contains large, 
rudely formed garnets. 

Carn, in Fermanagh, is three miles S.£. of Eesh, on the east side 
of Lough Erne. The rock here is all limestone, and contains 
fossils. 

Carbickbot, in Longford, is fire miles N.E. of Ballymahon, and 
about five miles S.W. of Edgworthstown. The limestone here 
is light gray, and very fossiliferous. 

Cabrickduff, in Longford, is two miles north of Granard. 

Cabrickouohter, in Fermanagh, is two miles N. W. of Kesh ; it is 
situated in the limestones, shales, and sandstones of this neigh- 
bourhood, which lie low in the formation. 

Carrioahorio, in Tipperary, is three miles S.E. of Portumna. A 
deep cutting for a mill-race has been made here through the 
rock, which leaves it well exposed. The colour is light gray, 
and it is very fossiliferous. Univalves, such as NautUuSy Euom- 
phaluSf &Cj are common, and they come well out of the rock. 

Carrigalime, in the county of Cork, is six miles S.E. of Cork; light 
gray limestone similar to that of the Cork valley occurs here, and 
contains fossils. 

Carrowmablt, in Sligo, is four miles S.E. of Easky on the sea- 
shore. 

Cabbowmacroby, in Sligo, is six miles east of Easky, on the sea- 
shore. The rock here is impure limestone, and fossiliferous. 

Carrowmore, in Sligo, is four miles S.W. of Coolaney, and five miles 
N.E. of Tobercorry, on the west side of Knocknashee Hill. The 
rock is limestone, and fossiliferous. 
Vol. VII. Part 1. I> 
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Carbownanalt, in Roscommon, is two miles N.£. of the village of 
Keadue, and one mile west of Lough Allen. It is in the coal 
measures of that district, and about 200 feet above a bed of coal 
that has been worked near it. Thirty-five species of shells and 
trilobites were obtained in a few blackish beds, altogether about 
three feet thick, which are a little calcareous. Of the thirty-five 
species, twenty-six are found also in the gray limestone, and are, 
therefore, common to both, and nine species peculiar to the coal 
rocks. Four specimens and four fragments were got also at this 
place, which Mr. M*Coy thought to be new, or undescribed. 

Carbowhiribmall, in Fermanagh, lies ten miles S. W. of Enniskil- 
len, on the Sligo road, and on the north shore of Lough Macnean. 
This is a good locality for fossils of the limestone. 

Carrowntobber, in Gal way, is two miles N.E. of Athenry. LUhos- 
trotion striatum^ which is very fine here, is the chief fossil found. 
Fossils are scarce in the limestone about this place. 

Cartbonaolooh, in Roscommon, is half a mile north of the village 
of Keadue, in the upper part of the limestone, and gives a pretty 
good variety of fossils. 

Cashelbot, in Sligo, is twelve miles west of Sligo, on the Ballina 
road, and about half way between Skreen and Dromore west. 
A stream, which forms the western boundary of the townland* 
crosses the road near a chapel, and in this stream, four chains 
south of the road, is a sandstone quarry, in which there is some 
shale, which contains Cypricardia rhambea abundantly. 

Castlbcbsaoh, in Cork, is one mile east of Doneraile, where fossils 
are got in the limestone. 

Castle Espie, in Down, is on the western shore of Lough Strangford, 
eleven miles S.E. from Belfast, and two miles S.E. of Comber. 
This limestone has a mass of beds of red sandstone over it. It 
is of a reddish colour, very pure. Many of the fossils of the car- 
boniferous limestone are found here, especially very fine speci- 
mens of the Adinoceraa giganteum^ three feet long, and nine inches 
diameter at the thick end. 

Castle Island, in Kerry, is a small town ; it stands on the upper 
part of the limestone, which hereabouts contains in some beds 
a variety of fossils. 

Castlbbickard, in Cork, is two miles N.E. of Castlemartyr, and 
situated in the lower part of the limestone district of that coun- 
try. 
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Castletown, in Meath, is four miles south of Trim. The light 
gray limestone here abounds in fossils. 

Cavansallagh, in Tyrone, is two miles N.W. of Drumquin. The 
limestone here has several varieties of fossils. Specimens of Si- 
phonophyUia cylindrica are found, exactly like those got at Car- 
lingford. 

Chicken Hill. — See Killmallock. 

Claraohmore, in Tyrone, is one mile and a half N.E. of Drumquin. 
Casts of BellerophoH apertus and Comu arielia occur here in beds 
of arenaceous limestone, which is impure and very siliceous. 

Clabe, in Tyrone, is half a mile east of Cookstown. Very beautiful 
specimens of Lithoslrotion striatum are found here. 

Clareview, in Fermanagh, is two miles S.W. of Kesh, on the east 
shore of Lough Erne. 

Cleek, in Roscommon, is four miles N.E. of Boyle, and one mile from 
Knock vicar bridge. Arenaceous limestone occurs here, which 
has many of the fossils of the lower beds of the Carboniferous 
limestone. 

Clebmishoarve, in Fermanagh, is an island in Lough Erne, about two 
miles S.W. of Kesh. The rock consists of the alternating slates 
and limestones of the lower part of the Carboniferous limestone. 

CuFDEN, in Clare, is one and a half miles west of Corofin, is a mill- 
stone grit locality. In the road side, in a wood, the black slaty 
strata are exposed, and yield pectens, posidonicB^ &c. 

Clomea, in Waterford, is three miles N.E. of Dungarvan, on the sea* 
shore. The calcareous slate, interstratified with beds of lime- 
stone, occurs here, as at Ballinacourty, and contains an abun- 
dance of fossils. The rock here, which dips 20° south, is probably 
the counterpart of that at Ballinacourty, which dips the reverse 
way, or northward, both being the lower slates and limestone 
beds of the valley of Dungarvan, over which rests the pure*light 
gray limestone of Ballinacourty, Ballyduff, and the whole valley 
of the Blackwater, to Lismore and Fermoy. That which is shale 
in other localities, as at Hook Head, is here slate, from the distinct 
cleavage which it exhibits in this valley. All the lower and im- 
pure shales of the south of Ireland, beyond a certain line, show 
a cleavage, which is not seen to the north of that line, which 
cleavage appears to be connected with the distortion of the fossils 

imbedded in it. The line above alluded to extends from this 
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place westward to Cappoquin, Fennoy, Mallow, Kanturk, Kil- 
larney, and thence to Castlemaine Bay, keeping its position 
chiefly along the valley of the Blackwater river, for a great part 
of the way. 
Cloonlara or Meelick, in Clare, is three miles N.E. of Limerick. 
Very fine fossils are got here. The Ickthyorachia Newenhami^ a 
new and beautiful coral, was found here by Mr. Newenbam, of 
Dundanion Castle, Blackrock, Cork, who kindly presented it, to 
have a drawing and description made, as seen in Plate xxix. 
fig. 8, of Synopsis. 
Clonkbifft, in Cavan, is five miles S. W. of Virgina. The lower 
shales and limestone here contain Spirifer minima^ which is 
abundant here, but very scarce generally. 
Clontubk, in Monaghan, is three miles S.E. of Carrickmacross, and 

is in the limestone of that district, which is fossiliferous. 
Cong, in Galway, is a village on the N.E. angle of Lough Corrib. 
The limestone hereabouts contains but few fossils ; the Lvthostro- 
turn striatum is the most common. The rock in lithological cha- 
racter very much resembles that at Athenry. Though perhaps 
it may be out of place here, it maybe interesting to remark that 
Silurian fossils are abundant on the north shore of Lough Corrib, 
at Ardaun, and other places. 
CooKSTOWN, in Tyrone, is a small town. The north end of the town 
is on limestone, of a light gray reddish colour. In the quarry, 
a quarter of a mile west of the town, the upper part of the 
rock is in a decomposing condition, and the fossils come beauti- 
fully out of it. 
CoRiGK, in Londonderry, is three miles south of Draperstown, on 
the east side of the White river, which affords a good section of 
the shale and limestone of this district. The black slates are 
fossiliferous. Atrypa gregaria is found here. 
CoRLAYE, in Fermanagh, is three miles N.W. of Kesh. The shales 

and limestones here abound in fossils. 
CoENADOWAGH, in Longford, is seven miles west of Ballymahon. 

The limestone here affords fossils. 
CoRNAGRADE, in Fermanagh, lies on the east^side of Enniskillen, 
half a mile distant. The quarry gives out some specimens 
Products and Spiriferse. The Orihia gibbera^ Plate xviii. fig. 9» 
Synopsis, has been found here, and nowhere else. 
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GouNTENAN, in Cavan, is four miles east of the town of Cavan, and 
one mile N.W. of the village of Stradone. A large quarry here, 
in an arenaceous limestone, affords a good variety of fossils. 

CouRTLOuoH, in Dublin, is three miles south of Balbriggan. A 
large quarry has been opened here near the base of the coal for- 
mation, which contains some of the shale fossils of that division 
of the Carboniferous rocks. 

Cove, in Cork, now Queenstown, is a seaport town in Cork Har- 
bour. In a black slate, immediately west of the town, Loxoceras 
incomitatum is found. It appears to me very doubtful that this 
slate belongs to the Carboniferous rocks. 

Creoo, in Meath, is two miles north of Nobber. The limestone here 
has many beautiful varieties of fossils. 

Cregganore, in Gkdway, more commonly known by the name of 
Toberelathan is on the N.W. brow of the Derrybrian mountains, 
six miles S.W. of Loughrea, and two furlongs east of the Gort 
road. There is a junction visible here, in a stream of the Old 
Red Sandstone, lying unconformably on the gray wacke slate, and 
a little higher on the hill are several junctions, showing patches 
of yellowish conglomerate on the slate ; and in some places, a 
few perches of the lower bed or two only ; near the well called 
Toberelathan, in the stream, the blackish calcareous slate appears ; 
the lowest slate of the Carboniferous rocks, which is full of the 
usual fossils, especially Spirifer attenuata and Leptagonia analoga. 

Crbvenish, in Fermanagh, is one mile S.W. of Kesh, on the eastern 
shore of Lough Erne. This is a good fossiliferous district. 

Croppatrick, in Mayo, is one mile S.E. of Killalla. The arenaceous 
limestone here is fossiliferous. 

Cruicetown, in Meath, is two miles west of Nobber. 

CuiLMORE, in Mayo, is three miles east of Claremorris. Calcareous 
slate, with limestone, here has the usual fossils. Fenestellse 
are abundant. 

CuLLEENAMORE, in Sligo, is five miles west of Sligo, on the western 
side of Knocknarea mountain. This place is remarkable for the 
abundance of specimens of SyphonophyUia cylindricay which are 
found in the fields, as they are disintegrated by the weather from 
the limestone cliffs of Knocknarea, and roll down the side of the 
hill. Some of those are three or four inches in diameter, and the 
pieces a foot long ; but the whole fossil, as found at Kilglass, on 
the sea-shore, is two feet long. 
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CuLLiON, in Londonderry, is two and a half miles S.E. of Drapers- 
town, and five miles S.W. of Maghera. In a deep ravine on the 
N.E.browof Slievegallion mountain, the lower calcareous black 
shale contains a great profusion of beautiful fossils, among others 
Spirifer pinguis is very abundant. 

CuLTRA, in Down, is on the south shore of Belfast Lough, five miles 
N.E. from Belfast, and one mile N.E. from Holjwood. The rock 
here is much broken up by whin dykes. It lies on graywacke 
slate unconformably. One of those dykes forms the foundation 
of the little pier at this place, and to the west of this, the black 
shaly strata are well exposed at low water. About forty yards 
out from high water-mark, in some of the beds, the scales of 
fishes {Holoptychiua Partlookii) are found very fine; and imme- 
diately adjoining the pier in the fine black shale are millions of 
Cytherse, of several kinds. Similar fish scales and Cythere are 
found in the black shale band which runs across the ralley of 
* the Moyola near Maghera; and at the Bannagh river, near Kesh, 
in Fermanagh. From having fish remains of similar species 
found here as at Moyheeland, and the rock there having been 
supposed to be a band of black shale in the Old Red Sandstone, 
this was put in the same rock, it being impossible to fix its place 
here by visible superposition. It is very doubtful that it belongs 
to the Old Bed. The rocks on the shore are much broken up 
with whin dykes, and between every two of them a rock of dif- 
ferent aspect is brought to the surface. There are red sandstone, 
red shale, red thin-bedded limestone, yellow magnesian lime- 
^ stone, and black and gray shale, all in the space of about half a 
mile, between high and low water mark. Those rocks in York- 
shire and Durham would be recognised as being in .the vicinity 
of the upper part of the Coal formation, and of them, diis bit of 
shore is very probably the equivalent This would make this 
black shale belong to the coal strata, and the fish remains here, 
at Moyheeland, and the River Banagh, near Kesh, would be all 
common to that series ; indeed, beside the fish remains, those 
black shales and aooompanpng rocks in the three places just 
mentioned are identical in lithological character. 

CiTRKBSN, in Dublin, is seven miles north of Malahide, and two miles 
south of Skerries. The quarries, here, in light gray pure lime- 
stone, contain a variety of beautiful fossils. 

CuRRAOH, in Water ford, is one mile north of the village of Ardmore. 
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Thie road here is cut through, and shows some sections of shale, 
which afford specimens of the fossils usually found in those lower 
beds. 

CuRBAOHMORE, in Fermanagh, is four miles west of Kesh, on the 
north shore of Lough Erne. 

CuRRBNB, in Kerry, is six miles S.£. of Tralee, on the Killarney 
road, and about three miles S.W. of Castle Island. This is a 
very fine locality for the fossils of the calcareous slate, and they 
are got in a state of good preservation. 

CusACKBTOWN, in Meath, is six miles S.£. of Navan, and is in the 
lower part of the limestone. The rocks here contain the usual 
fossils. 

Deerpark, in Fermanagh, is two miles S.E. of Kesh; it is a loca- 
lity of the lower part of the limestone. 

Derrtoonellt is in Fermanagh, is eleven miles N.W. from Ennis- 
killen, on the west side of Lough Erne. Casts of fossils are 
found here in a quarry, in a soft yellow sandstone. 

Derrtloran, in Tyrone, is at the south end of the town of Cooks- 
town. Alternate beds of limestown and sandstone occur here. 
The sandstone is generally red ; but a thick bed, near the church, 
is of a greenish-gray colour. The limestone, like all hereabouts, 
is fossiliferous, some of it takes a high polish. 

Derrtkacapple, or Dbrrtnagapplbkeagh, in Fermanagh, is four 
miles N.E. of Kesh. This is a locality of limestone, shale and 
sandstone alternating, with the usual fossils. 

Debertmartin, in Londonderry, is a small town, four miles south 
of Maghera. The limestone quarries here are not very fossilife^ 
rous. Fish palates have been got in them. 

Donaohbisk, in Tyrone, is two miles S.E. of Cookstown, and im- 
mediately west of the village of TuUyhog. Like Derryloran, 
limestone and sandstone are found here alternating. Some fos- 
sils are got in the limestone. 

DoMERAiLE is in the county of Cork. The limestone in this locality 
is fossiliferous. 

DooNFBEMT, in Mayo, is eight miles N.W. from Killalla, and two 
N.W. of Ballycastle. This is a locality of the arenaceous rocks. 
Black shales predominate; but there are also thin beds of im- 
pure limestone. Some beds of the shale are very fossiliferous. 

DooRiN, in Donegal, is seven miles west of the town of Donegal, %nd 
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lies on the north side of Donegal Bay. The cliffs along the sea- 
coast here are reiy finely exposed — they are all black shale. 
This is a good locality for fossils. Pleurotomaria canaliculata 
is found here, and is a yery scarce fossil elsewhera 

Downs, in Armagh, is a quarter of a mile S.W. of the town of Ar- 
magh. The limestone of this locality is of reddish-gray colour, 
and contains palates, teeth, and spines of fishes. 

Dromard, in Londonderry, is two miles east of Draperstown, and 
about five miles 8. W. of Maghera. A stream which flows north- 
ward from Slievegallion along the east boundary of this townland 
gives a good section of the rocks. The usual Modiola and Nu- 
cula of the lower black shale are found here, and Murchisonia 
elongata is plentiful. 

Dbumbbick, in Fermanagh, is four miles N.£. of Kesh, and one and 
a half north of Edemy. 

Drumcurben, in Fermanagh, is two miles N.E. of Kesh. 

Drumdoe, in Boscommon, is four miles north of Boyle, on the S.£« 
shore qf Lough Arrow. The lower part of the limestone here 
is fossiliferous, and has a good variety. 

Drumgowna, in Fermanagh, is three miles N. W. of Kesh, in the 
calcareous slaty division. 

Druhkeeran, in Fermanagh, is two miles N.E. of Kesh. These loca- 
lities about Kesh are all in the shales, limestone, and sandstones, 
which alternate in this part of the country, and lie on the red 
base of the Old Bed Sandstone. 

Drumlattert, in the county of Dublin, is on the sea-shore, two 
miles south of Skerries. The rock here is limestone, and fossi- 
liferous. 

Drummanmorb, in Armagh, is one mile N.E. of the town of Armagh. 
The limestone here contains a good variety of fossils. 

Drumn AOBO AGH, in Donegal, is one mile S.E. of Bally shannon. The 
limestone here is at the surface, and fossiliferous. 

Drumod, in the county of Leitrim, is a village about twelve miles 
north of Longford, on the mail-coach road. A few perches north 
of the town, on the Mohill road- side, calcareous slate is found, 
containing abundance of fossils; and one mile N.W. of Drumod, 
on the Shannon shore, is yellow sandstone, and black shale, the 
latter containing Modiola, and other fossils usually found in that 
position. 



.* •« 



LOCALITIES OF IBIBH CARBONIFEROUS FOSSILS. 41 

Drumowen» in Tyrone, is two miles west of Drumquin. The same 
band of limestone, containing the same fossils, crosses this town- 
land, which is found in Drumscraw and Cavansallagh, the ad- 
joining townlands. 

Drumbsaoh Etra, in Tyrone, is four miles N.E. of Dnngannon, on 
the Stewartstown road. The limestone here is supposed to be 
of the upper part, from its immediate proximity to the Coal 
Island coal district 

Drumrbask, in Fermanagh, on the west shore of Lough Erne, is 
one mile north of the village of Church-hill. It is a good loca- 
lity for black shale fossils. 

Drumscraw, in Tyrone, is one mile S.W. of Drumquin. The band 
of gray limestone which crosses this townland contains a great 
variety of the usual fossils of the limestone. 

DuMDONAOH, in Monaghan, is six miles north of Monaghan, and two 
miles S.E. of Emyvale. 

DuNKiNEELT, in Donegal, is a small town, ten miles west of Donegal. 
This is a sandstone locality, and has the usual alternations of 
sandstone, limestone, and shale, found at the base of the Carbo- 
niferous limestone in the N.W. parts of Ireland. The rocks 
mostly dip S.E. about 10^. The locality abounds in fossils. 

DuNKiT, in Kilkenny, is three miles north of the city of Water- 
ford. Large excavations have been made here in limestone; but 
the rock is not fertile in fossils. The calcareous slate which 
underlies it, and is exposed about the entrance to the quarry, 
yields fossils plentifully, and in a good state. 

Edenagramnon, in Tyrone, is four miles S.W. of Dungannon. The 
rock is the lower part of the limestone, with its interlaminated 
slate. 

Edenasop, in Tyrone, is five miles S.W. of Castlederg. 

Edernt, in Fermanagh, is two miles east of Kesh. 

Enaoh, in Armagh, is seven miles west of Armagh; about a quarter 
of a mile S.E. of the village of Tynan. Teeth and spines of 
fishes are found in the light reddish-gray limestone, as at the 
Downs, near Armagh. 

Fallagloon, in Londonderry, is two miles west of Maghera. The 
mountain stream which forms the east boundary of this town- 
land exposes a good section of the Old Red Sandstone; and the 
black shales, about a mile up from the chapel, contains a profu- 
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sion of the usual fossils of that division of these lower beds. 
Axmus nucidoidea is got in whole masses ; Modiola Maeadami^ 
and Modiola suhparaUda^ abundant; seven species of Cythene 
have been got, and scales of Holoptychiua Portlockii, A band of 
gray shale crosses the Moyola from this to the White river; this 
band is supposed to have the Old Bed Sandstone under and 
over it See Mayhedand, 

Farmacafflt, or Redbarn, in Armagh, is one mile S.W. of Armagh, 
Fish remains are got in the limestone here, — palates, teeth, and 
spines. 

Fasglabsagh, in Tyrone, is four miles N.E. of Ballygawley. The 
lower black shales abound here, and contain the usual fossils. 

Fellow's- HALL, in Armagh, is seven miles west of Armagh — a lime- 
stone locality, and fossiliferous. 

FiNNEB, in Donegal, is three miles S.W. of Ballyshannon, on the 
south side of the mouth of the river Erne. The rocks are so 
well exposed by the action of the waves that it is an excellent 
locality for the fossils of this part of the series. 

Flemingstown, in Meath, is six miles west of Balbriggan, and one 
mile N.W. of the village of Naul. About the chapel of Clonal vy 
the limestone is light gray, and the fossils come out well. 

FoBT- WILLI AM, in Cork, is one mile and a half S.W. of Doneraile, on 
the Mallow road. A good limestone locality for fossils. 

Glenbake. — See Lackagh. 

Gbanard, in Longford, is a small town, situated on the lower shales 
and sandstones of the carboniferous rocks. Numerous fossils 
occur here. 

Grangemobb, in Roscommon, is three miles S.W. of Boyle, and two 
north of Frenchpark; an extensive field of limestone spreads 
over this part of the country, but does not contain a great va- 
riety of fossils. Orthis JUiaria is common. 

Gbeaqhs, in Donegal, is three miles S.E. of the town of Donegal, 
and half a mile east of the village of Laghy. The fossils of the 
lower black shales are abundant here. 

Gubbaeoe, in Fermanagh, is two miles S.W. of Kesh, on the east 
shore of Lough Erne. This is a good locality for fossils. 

GuBTEBNROE, in Cork, is two miles north of Bantry. The rock here 
is calcareous slate. No good excavation is exposed, but hum- 
mocks of slate on the road side afford crinoid stems and fenestellas. 



LOCALITIES OF IRISH CABB0MIFBR0U8 FOSSILS. 43 

HoLEOFEN Bat, in the county of Cork, is six miles south of Kinsale. 
Goniatites, and shells much resembling Posidonise, are got here 
in black slate; the slate and the fossils much altered and dis- 
torted, apparently by metamorphic action. The kinds would 
suggest the idea that the slate is an altered millstone grit. 
Hook Head, or Hook Ponrr, in Wexford, is situated on the east 
side of Waterford Harbour, and the shore here affords a fine sec- 
tion of the lower part of the carboniferous rocks. First, red 
conglomerates and red sandstone, with some beds of yellow in as- 
cending southwards, and a few beds of red or blue shale ; the 
upper part all yellow or gray, and a little calcareous, and it is 
in these the fossils first appear. Next comes a series of thin beds 
of limestone, and black shale alternating. The limestone rises 
in large flags, of which both sides are coyered with a profusion 
and variety of fossils. This is on the townland of Portersgate. 
Oyer it lie yellow sandstone and calcareous gray sandstone, 
and this again is succeeded by thin beds and afterwards thick 
beds of limestone alternating with shale, for more than a mile 
along the shore, but nearly level. Next, towards Hook Point, 
the whole becomes limestone, with but a few and yery thin 
beds of shale. In the whole peninsula, the rock is so well 
exposed along the sea-shore that it is one of the finest localities 
in Ireland for fossils. Very fine specimens of crinoid heads have 
been found near the Point. They are usually got in the thin 
beds of shale which separate the limestone beds, where the ac- 
tion of the waves carries away the soft matter of the shale, and 
leaves them standing in relief on the surface of the bed of lime- 
stone. In considering them, on the spot, the idea is suggested 
that they grew on the surface of a bed of limestone in the sea — 
as seaweed now does — that a flood came over the place, charged 
with sand and mud, and killed the animals, which, therefore, lay 
dead, and were buried in the muddy deposit left by the waters, 
which is usually from three to six inches thick between the beds 
of limestone. The heads and stems, for some feet in length, are 
got together, lying in these thin shale beds, and in some cases 
have all their fine markings beautifully shown. 
HoRATR, in Meath, is five miles north of Kells. The rock is the 
dark limestone, which lies near the base of that subdivision. 
Several fossils are found in it — Bdkrophon apertus and Pkuro- 
rhynctis gigarUeua are common. 
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HowTH, in Dublin, is nine miles east of Dublin. A fine quarry of 
limestone occurs here, the rock being also well exposed on the 
shore, a little to the north of the Tillage, and contains the usual 
fossils. 

Inybb, in Donegal, is situated on the sea-coast, seven miles west 
of Donegal. This locality is all in black calcareous slate and 
shale, of the lower part of the limestone diyision« 

Kesh, in Fermanagh, is thirteen miles N.E. of Enniskillen, near the 
N.E. angle of Lough Erne. The development of the sandstone, 
to the north of this place, with its alternations of limestones 
and shales, is remarkable. 

Kilbride, in Mayo, is seven miles N. W. of Ballina, and two miles 
N.E. of the village of Bally castle. The rock is limestone, with its 
shales, and this place shows it well, being surmounted by sand- 
stone. The place is rich in fossils. Atrypa gregaria occurs in 
masses ; it has been only found here, at Ballinglen, which maybe 
said to be part of the same series of beds, and in the White river, 
near Draperstown, in Londonderry. 

KiLCAB, in Cavan, is two miles S. W. of Belturbet. The rock here 
is limestone, and fossiliferous. 

KiLCOMHOCK, in Longford, is three miles N.W. of Ballymahon, a 
lower limestone locality, and fertile in fossils. 

Kilcuhmin, in Mayo, is on the sea-coast, five miles N.W. of Killala. 
This is a locality of alternations of limestone, shale, and yellow 
sandstone, and contains many varieties of the fossils usually found 
in this position. 

Kilcurbt, in Louth, is four miles N.W. of Dundalk. In this loca- 
lity is found red sandstone, some black shales, and some lime- 
stone, as also yellow sandstone. The shales especially have fos- 
sils. 

Kildbbss, in Tyrone, is two miles westof Cookstown. In the river 
here is found a section of red shale, which contains the usual fos- 
sils of the black and gray calcareous shales, especially trilobites 
and corals, and this is the only locality where such fossils have 
been got in red shale. A little higher up, or westwards in the 
river, is found a red sandstone also, which contains abundance of 
casts of fossils. Atrypa canalis and Atrypa laticosta are got in 
this sandstone. 

KiLGLASs in Sligo, is eight miles north of Ballina, on the sea-shore, 
on the east side of Killalla Bay. The limestone is well exposed 
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here, and affords some of the finest specimens of SiphonophyUia 
cylindrica. There are several whin dykes here, running in an 
east and west direction, cutting through the limestone rock. 

KiLLAOHTEE, in Donegal, is situated on the sea-shore, eleven miles 
west of Donegal, and one mileS.W. of the village of Dunkineely. 
This locality is in the lower shales and limestones, and the sec- 
tions are well exposed by the action of the water, and contain 
much fossils. 

KiLLESHANDRA, in Cavan, is a small town. It stands on yellow sand- 
stone, but over this lies limestone with shale, which is partially 
quarried, about two furlongs west of the church. This limestone 
contains a great variety of fossils. 

EiLLiNAMAGK, in Watcrford, is three miles S.W. of Clonmel, near 
Knocklofty bridge. Calcareous slate occurs here at the road-side, 
which contains a profusion of fossil& 

EiLLiMGLT or Ballba, in Cork, is five miles S.E. of Cork, and two 
miles N.W. of Carrigaline. The calcareous slate here contains 
only one group of slaty beds between the yellow or upper part 
of the sandstone and the overlying limestone. 

KiLLOGUMRA, in Mayo, is two miles S.W. of Eillalla. The lower 
shales and limestones occur here, and are fossiliferous. 

EiLLUKiN, in Roscommon, is about one mile S.W. of Carrick-on- 
Shannon. The rock is limestone, and very fossiliferous. 

KiLLTBBOKE, in Mayo, is one mile N.W. of Killala. The fossilife- 
rous rock here is an oolitic limestone, nearly black, and appears 
covered by yellow sandstone. 

EiLLTCLOGHT is in Fermanagh. It is about a mile and a half S.E. 
of Lisbellaw. A river flows down into the valley southwards, 
in which yellow sandstone and the accompanying shales and 
limestones are exposed, in which are found the usual Modiolse, 
Nuculfe, &C. of the lower shales. 

EiLLTGREAN Upper, in Mouaghan, is about two miles N.E. of the 
little town of Emyvale, a locality of limestone, shale, and sand- 
stone, the two former having fossils. 

EiLLTMEAL, in Tyrone, is half a mile east of Dungannon. On ac- 
count of the vicinity to the coal district of Coal Island, the rock 
here is supposed to be the upper limestone, but there is no 
visible junction to verify this supposition. The quarries, which 
are extensive, afford a good variety of fossils, and there are some 
vertical cracks, which admit water from the surface, and which 
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are in a decomposing state for two or four inches inwards from 
the surface of the crack, and in this part of the rock are found 
the most beautiful fossils, of a purely white colour, with all their 
most delicate markings, in a high state of preserration. The 
pores offenestelle, and the finest striae ofpectens are seen under 
the magnifier. Producta kUissima is abundant here, though 
scarce in other localities. 

KiLMAGDUAOH, in Clare, is five miles S.W. of Gort. Fossils are not 
plentiful in the limestone here. 

KiLMALLOCK, in Limcrick, is a limestone locality. There are large 
quarries in the yicinity, and the usual fossils of the limestone 
come out in abundance, and show the markings uncommonly 
well. 

KiLMOBE, in Armagh, is six miles N.£. of the town of Armagh. 
The dip of the limestone, which is fossiliferous here, is about 
15*^ N.W. 

KiLTULLAOH, in Roscommou, is eight miles S.W. of Castlereagh. 
The lower part of the limestone is the rock here. 

Enoceaoh, in Louth, is three miles N.W. of Dundalk. The rock 
is limestone with shale, interstratified near the base of the lime- 
stone subdivision of the Carboniferous system. 

Knocknabea, in Sligo. — See Culleenamobe. 

Knockninnt, in Fermanagh, is a steep high hill, on the west side of 
Lough Erne, ten miles south-east of £nniskillen« The rock is a 
light gray limestone, and it contains here some beautiful fossils, 
especially Fenestellce, on the west side, half way up the hilL 

Knockonnt, in Tyrone, is half a mile north of Ballygawly. A yel- 
lowish calcareous slate occurs here, in a stream in which a pecu- 
liar Pecten is abundant, and no other fossil. It has been called 
Pecten Knockonnienaia from this place. 

Lackaqh, in Tyrone, is one mile west of Drumquin. In the low 
part of this townland, near the bridge, limestone occurs, which 
yields beautiful specimens of Producta hemispherica. 

In the high part, or western end, is a ravine called Glenbane, 
in which a stream has made a deep cut in the black shale; this is 
one of the best localities in Ireland for fossils. I believe these black 
strata to be the millstone grit, or lower part of the coal forma- 
tion. On the banks of this stream, if the grass and soil be dug 
away, near the top, the rock is soon laid bare, and this upper 
decomposing part of it yields the finest casts of fossils, which come 
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out well. Where a vertical crack occurs in the rock, which has 
admitted water for years, the rock becomes partially decomposed, 
for six or twelve inches away from the opening, and this part 
also yields the fossils clean. The sound shale also contains them, 
but they cannot be got well out. There is no cleavage in the 
shale here, as at Ballinacourty, or other parts of the south of 
Ireland. The mass of the hill is composed of strata, lying nearly 
level. 
Lacken, in Roscommon, is three miles S.E. of Athleague. The 
country for many miles about this place is limestone, light gray, 
and unmixed with shale. 
Laoht, in Donegal, is a village four miles south of* Donegal, on 
the Ballyshannon road. This locality is near the base of the 
limestone. 
Lane, in the county of Dublin, is on the sea-shore, two miles S.E. 
of Skerries. The limestone rock is well exposed here. An area 
of some acres of it on the surface between high and low-water 
mark is dolomite. 
Laracor is in Meath, two miles south of Trim. Light gray lime- 
stone occurs here, and contains a good variety of fossils. 
Labaoh, in Cavan, is six miles east of Cavan, and one mile north 
of Stradone. In this place is a basin of the lower part of the 
Carboniferous rocks, comprising sandstone, shales, and limestone, 
resting on the graywacke slate of the surrounding country. 
Fossils are found here. 
Laboanmore, in Mayo, is fourteen miles west of Crossmolina, and 
four miles west of Corick bridge; Immediately north of the 
Belmullet road rises a series of beds of black shale, with a few 
beds of impure blackish limestone. A great variety of the black 
shale fossils, as Modiole, Nuculae, Cypricardise, CythersB, &c., 
are found here. These shales are over the Old Red Sandstone. 
Leam is in Fermanagh, two miles east of the village of Tempo, and 
three miles west of Fivemiletown. The Many burns river flows 
here through the lower shales, and affords sections which yield 
the usual fossils. Cypricardia socialis is found in great abun- 
dance. 
Leck is in Monaghan, two miles north of Glasslough, is on lime- 
stone which contains fossils. 
Lisardrea is in Roscommon, two miles S.W. of Boyle. This is a 
limestone locality, but not very fossiliferous. 
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LiSM ORB, in Tyrone, is half a mile S. W. of Clogher. All the strata 
here are fossiliferous, up to the sandstone which lies south of 
Clogher. 

LiSNAPASTE is in Donegal, five miles south of the town of Donegal, 
and one mile and a half S.E. of the village of Laghj. About 
three furlongs south of the village of Ballinakillew is a little 
bridge, and the bed of the stream that flows through it is on 
black shale, which affords fossils of great variety, and of g^reat 
beauty. A few chains south of this bridge, on the road-side, is 
an excavation made for repairing the roads, and the shale or 
slate here yields millions of fossils; this shale is calcareous, 
lying over the Old Red Sandstone, and at the base of the lime- 
stone. 

Little Island is in Cork, four miles east of the city. The lime- 
stone here is light gray, and very pure, and contains abundance 
of fossils, of those usual in the lower limestone in other parts of 
Ireland, with this difference — ^that they are in general distorted, 
as are all the fossils in the limestone of this county, and also in 
the county of Waterford, and part of Kerry. If a line be drawn 
upon the map of Ireland, from Waterford to Kanturk, and pro- 
duced from Kanturk to Killamey, all the fossils south of this 
line are distorted, both in the slates at the base of the limestone 
and in the limestone itself. This circumstance is likely to have 
some connexion with the violent convolutions and steep dip of 
the strata apparent in this part of the country, while it is quite 
otherwise in the midland counties, where the strata lie level, or 
nearly so. South of this line also, the soft black strata, which 
in the northern counties are shale, here deserve the name of 
slate, from superior hardness and distinct cleavage; even the 
massive limestone has strong cleavage lines. 

M AGHBRANORE, in Sligo, is two miles east of the small town of To- 
bercorry. The limestone here has fossils, especially Lithoden- 
drons, and other corals. 

Magherennt, in Tyrone, is one mile S.E. of Drumquin. The 
limestone here is impure and siliceous, and belongs to the lower 
portions of the formation ; it contains some fossils. BeUerophon 
comuarietia is found here. 

Malahide is in the county of Dublin, nine miles N.E. of the city. 
The rock here is calcareous slate, of which the limestone and 
shales are well exposed on the sea-shore, and yield a great vari- 
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«ty and abundance of fossils. Opposite the new hotel, under 
high-water mark, is found Pimrorhyncua aliforme^ which also 
occurs in rocks of similar lithological character at Poulscadden, 
and at Ballinacourty. Pleurorhyncua fuaiformia is almost pecu- 
liar to this locality, only one other specimen haying been found 
at Hook. 

Manobhahilton is a small town in the county of Leitrim. Haifa 
mile S.K of the town there is a mill, and the stream whicb works 
it flows westward through black shale at the base of the lime- 
stone, which yields a good variety of fossils. The limestone 
occurs here also. 

Mebuck Chapkl, Clare. — ^^e^ Clomlara. 

Mkbngarioaoh, in Tyrone, is five miles S.£. of the town of Castle- 
derg, on the Pettigo road. The black shale here affords a good 
variety of fossils. 

MiDDLBTOH [is a Small town, thirteen miles east of Ccwk. The 
gray limestone hereabouts contains the usual fossils, well pre- 
served. 

MiLLBGEMT, in Eildarc, is four miles north of Naas. The limestone 
here affords a profusion of fossils, and, as it is taken to Dublin 
by canal for economical purposes, those fossils have become bet- 
ter known than those of most other localities. Some of the beds 
appear to be formed of a mass of organic matter, which still 
contains many undescribed forms. 

MiLTOWN Malbat, in Clare, is on the w^tera coast. About the 
town the rock is of the coal-measures of that county. 

MiLVERTON, in the county of Dublin, is one mile 9. W. of Skerries. 
The light gray limestone of this place yields numerous varieties 
of fossils. Ewmphahts nxtundatua is plentiful. 

MoBiLL is in Leitrim. The rock is calcareous slate hereabouts, and 
contains many varieties of fossils. 

MoMADUFF is in Longford, six miles N.E. of Newtownforbes, and 
one mile N.E. of the village of Drumlish, at the southern base 
of Caimclonhugh mountain. The limestone and calcareous slates 
of this locality afford the usual fossils of the lower beds, and, in 
addition, some beautiful spines and scaler of fishes. 

MoNAGHAii is the chief town of the county of that name. The 
quarry at the infirmary is a gray limestone, very siliceous; it 
dips northward from the gray wacke slate hills. It is of the 
Vofc. VII. Past 1, • E 
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lower beds. It contains Orthis cr^istria^ and OrUiia KeUiiy but 
no other fossils were got in it at this place. 

MoNETNEANT, in Londonderry, is seven miles west of Maghera, and 
fonr N.W. of Draperstown. A stream, which crosses the Dun- 
giyen road, forms the barony bounds here, and some red and 
purple shales overlying the Old Bed Sandstone afford a few of 
the fossils found in the black shales. 

MooBE, in Roscommon, is three miles east of Ballinasloe. The light 
gray limestone of this district produces abundance of fossils. 

MoBERA, in Leitrim, is four miles S.W. of Manorhamilton, on the 
Sligo road. Here, near the junction with the mica slate of 
Benbo mountain, fossils are found in the limestone and shale. 

MoTHEBLAMD, iu Londonderry, is five miles S.W. of Maghera. The 
village of Draperstown stands on part of this townland. On 
the south bank of the Moyola river, a few yards above the forge 
bridge, very fine specimens offish remains are got in a bed of black 
shale, at about the summer level of the water. Scales ofHohpty^ 
chiuaPorilockiiy spines of Gyracanthus, and numerous large bones, 
were obtained; also a tolerably perfect specimen of a whole fish, 
somewhat farther up in the river, in a bed of black shale near the 
north bank. The black shale and slate in the Moyola at this 
place is part of a band which crosses the valley from Fallagloon on 
the N.E. by the forge bridge, to the White river on the S.W.y 
being two to three miles long, and about a quarter of a mile wide. 
This band was supposed to be in the Old Red Sandstone, because 
that rock occurs to the west of it, and white sandstone to the east, 
at Gortahurk and other places, succeeded by gray mountain lime- 
stone near Desertmartin, all dipping the same way, eastward. The 
same species offish remains occur in the black band ironstone near 
Glasgow, in the coal district there; and this circumstance, toge- 
ther with the colour and general lithological character of the shale 
itself, seems to be a presumption that this Moyola band of black 
shale is of the coal formation, and not belonging to the Old Red 
Sandstone. If so, it must be a mass which slipped down between 
two parallel faults, a circumstance not uncommon, and especially 
probable in a neighbourhood beset with dislocations. It has the 
basaltic protusions about Maghera covering it on the north-east 
end, and is terminated by the great greenstone of Slieve Gallion 

^ on the south west Besides all this, a red sandstone covers this 
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gray band, near the north. end in the Fallylea river, which I be^ 
lieve to be the New Red Sandstone. This rock often covers the 
coal formation, where that occurs, in all the country lying west 
of Lough Neagh, in its vicinity. See Cultra. 

MoTMORE is in Clare, seven miles east of Ennis, and two miles S.W. 
of the village of Tulla. The limestone about here affords many 
species of fossils, in a high degree of preservation. 

MucKRUSS, in Kerry, is three miles south of Killarney. Calcareous 
slate is got here, full of the usual fossils. 

MuLLAGH, in the county of Meath, is three miles north of Kilcock. 
The black shale of this locality abounds with the usual fossils 
of that subdivision of the formation. 

MuLLAGHBOT is in Monaghan, two miles east of the village of £my- 
vale. Fossils are abundant at this place. 

MuLLAGHFARRT, in Mayo, is one mile S.W. of Killala. The black 
shale and limestone abound with fossils in this locality. 

MuLLAGHFiN is in Meath, eight miles S.W. of Drogheda, and two 
miles west of Duleek. The limestone here is light gray, very 
fossiliferous, and the fossils come out of the rock in good preser^ 
vation. Several species of Martinia, Beticularia, and Spirifera, 
are got here. There is one thick bed of limestone, composed 
altogether of a mass of Spirifer Urii, or Spirifer ungmculus^ as it 
was called. Here also was got a specimen of Producta maxima^ 
as large as a man's head. 

MuLLAGHTiNNT is in Tyrone, half a mile east of Clogher. Here the 
black shales, in a stream that flows down the hill northward, 
afford a good display of the fossils usually found in it. Modiola, 
Nucula, Azinus, &c., are abundant, and the specimens good. 

MuLLAUSS, in Monaghan, is two miles east of Emyvale. This loca- 
lity contains many species of Producta, and other fossils in the 
limestone. 

MuLLAWORNLA, in Longford, is two miles N. W. of Ballymahon. 
Here is a pretty large hill of limestone, with fossils, on the bank 
of the Boyal Canal. 

MuLLTLUSTT, in Monaghan, is four miles S.W. of Carrickmacross. 
This is a limestone locality, but not very rich in fossils. 

MuLNAHUNGH, in Tyrone, is five miles S.W. of Dungannon* The 
rock is limestone, and fossiliferous. 

Nenaoh is in Tipperary. There are quarries in the limestone, half 
a mile west of the town, in which fossils are got. 
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I^BWCASTLE, ia Tipperary, is eight miles east of Clogbeen. Tlie 
rock is dark-coloured slate, and fossiliferous. 

Old Lbighlin is in Carlow, seven miles SwW. of Carlow, and twa 
miles west of Leighlinbridge. The limestone occurs here, and 
at its junction with the overlying millstone grit of the Castle- 
Qomer district, fossils are numerous, and some beautiful casts 
are found in old excavations, where the flinty limestone has been 
exposed to the weather. 

Oldtown is in Dublin, one mile and a half N.W. of Swords. The 
limestone, of a light gray colour, shows itself here, and contains 
a good variety of the usual fossils. Euomphahia peiUanguiaiue is 
abundant. 

OuGHTXBDBUM is in Fermanagh, three miles S.E. of Belleek, and 
six S.E. of Bally shannon. The limestone occurs here, and is, as 
usual, fossiliferous. 

Paget Pbiobt, in the townland of Mullagb, is four miles north 
from Kilcock. It is a locality of black slates of the miUstone 
grit, and contains Posidonie and Groniatites. 

PouLSGADDBN, in the county of Dublin, comprises a little of the 
shore and rocks at low water, immediately south of Howth Har- 
bour. The rock is calcareous slate, and has abundance of the 
usual fossils. The beds under high water are decomposed for 
nearly a foot inwards from the surface, and the fossils come 
beautifully marked out of them. 

Pbughush, in Tyrone, is three miles west of Drumquin. This is 
a black shale district, in millstone grit, which contains the usual 
fossils abundantly. 

Raham's Bat is in Donegal, on the sea-shore, one mile S.W. of 
Dunkineely village. The rocks here are exposed to the action 
of the waves, and yield an abundant supply of fossils. There 
are sandstone, some limestone, and much black shale. 

BAHBBND09AK, in Carlow, is four miles S.W. of Carlow. The up- 
per part of the limestone here pelds some fossils. It is exten- 
sively quarried for tombstones and architectural work. One 
of the beds contains Producta hemiapherica and Producta co- 
moides^ and the quarrymen call this the half-moon bed. Other 
fossils are found, but not plentifully. 

Rahoban, in the county of Tyrone, is two miles north of Fivemile- 
town. The fossils of the black shale here are got out in the 
finest state of preservation, and are very abundant Ptennea 
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Thompson^ a scarce fossil, is very plentiful here, and many new 
species. They are got in the bed of a stream which runs south- 
ward at this place. 

Bathcline is in Longford, about one mile south of Lanesborough. 
This is all a limestone country, and yields a variety of fossils. 

Rathgillen is in Meath, two miles north of Nobber. The lime- 
stone of this place contains a good variety of fossils. 

Bathmotle, in Roscommon, is five miles south of Frenchpark. The 
limestone of this district yields some fossils: OrthisJUiaria and 
some others are got in a good state of preservation* 

Redbarn, in Armagh, is in the townland of Farmacaffley, a mile 
S.W. of the town. The limestone here yields fish remains of 
many species, similar to those found at Castle Espie and other 
places. 

RiMO, in Fermanagh, is two miles N.£. of Enniskillen. A dark 
limestone here, which is interstratified with shale, contains 
many varieties of those fossils which are usual in the lower beds 
of limestone, as Leptagtmia analoga^ Orihis creniMtria^ &c. &a 

RmoASKiDDT, in Cork, is eight miles 8.£. of Cork, on the shore, at 
the west side of Cork Harbour, opposite Spike Island. The 
calcareous slate, which is found here, yields a profusion of fossils. 

RmasTOWN is in the Queen's County, one mile and a half N.E. of 
Mountrath. Calcareous slate occurs here, which is full of the 
usual fossils. A limekiln was built here of the slaty rock, and 
when it had been in use some time was thrown down, and the 
calcareous slate, from the operation of the fire, gave out the 
fossils in the most beautiful state of preservation, often turned 
white, showing the most delicate markings of both corals and 
shells. 

Roscommon, in the county of Roscommon, is the chief town of the 
county. It stands on limestone of a light gray colour, which 
contains but few fossils. Euomphcdua cnstatua was got here in 
the quarries, half a mile west of the town. 

RouGHAN, in Tyrone, is four miles N.E. of Dungannon, on the 
Stewartstown road. There is much confusion in the stratifica- 
tion here, but the limestone, from its close proximity to the 
coal strata, is supposed to be of the upper part: it contains some 
fossils. 

RouNDWOOD is in the Queen's County, three miles N.W. of Mount- 
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rath. The calcareous slate of this place contains the usual fos- 
sils, and in abundance. 

Rush, in the county of Dublin, is a village on the sea-shore, sixteen 
miles N.£. of Dublin, and seven N.E. of Malahide. This is a 
calcareous slate locality, and the rocks on the shore are well ex- 
posed; but it may be said of them generally that they contain 
very few fossils. The rocks in some places are very much con- 
torted. Towards the south, near the village, there are a few beds 
of limestone in the black slaty rock, and there is one place, half a 
mile north of the village, where a bed of pure gray limestone, 
about nine inches thick, contains many of the fossils peculiar to 
the gray limestone; but to the north of this place, for a mile, 
no fossils were found. 

Salmon, in Dublin, is three miles south of Balbriggan. The quar- 
ries here are in light gray pure limestone, like that at Milver- 
ton and Ballykea, and contain a variety of fossils. 

ScABiFF, in Clare, is a small town, eight miles N.W. of Kilaloe, and 
nineteen miles east of Ennis. The town stands in a limestone 
valley, which runs east and west. The rock is fossiliferous. 

ScBAOHT, in Tyrone, is six miles S.W. of Castlederg. This is a lo- 
cality of shales, sandstones, limestones, and ironstones, and con- 
tains many fossils. 

Shanballt, in Cork, is five miles S.E. of the city, and one mile S.W. 
of Monkstown. The calcareous slate here is full of fossils. 

She an, in Fermanagh, is on the west shore of Lough Erne, less than 
a mile north of the village of Churchhill. Black slate, which 
here comes in contact with a greenstone dyke, contains corals, 
which are all turned white near the dyke, but of the usual colour 
of the rock at a few yards distant 

Shbule, in Longford, is four mUes N.E. of Ballymahon. This is a 
limestone and a fossiliferous locality. 

SlanB) in Meath, is a small town. Half a mile east of it are lime- 
stone quarries, which afford the usual fossils. 

Spiebstown, in Donegal, is two miles east of the town of Donegal, 
and north of the Londonderry road. The limestone and shales 
which occur at the base of the carboniferous limestone are found 
here, and contain fossils. Athyris cUpressa is got here plenti- 
fully. 

St. Doulough's, in Dublin, is five miles N.E. of the city, on the Ma* 
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lahide road. A large limestone quarry is opened here. Over it 
is seen the base of the black flags and shales dipping southwards 
10° to 20°. Under the limestone, in the centre of the quarry, 
an extremely fine-grained black shale or slate is found, which 
contains Productse, Pectens, and other fossils, on which are seen 
the most beautiful and delicate markings under the magnifier. 
This must be the calcareous slate. The usual fossils occur in 
the limestone. Encrinite stems are most abundant in some of 
the upper beds, Spirifer phiguiSy a fossil generally scarce, is 
abundant here. 

St. John's Point, in Donegal, is on the north coast of Donegal Bay, 
fourteen miles N.W. of Donegal, and four miles S.W. of Dun- 
kineely. The Point here is limestone, but the peninsula inwards 
is composed of the lower rocks along the shore; on both sides of 
> this peninsula the rocks are unusually well exposed, and fossils 
abundant 

Streauhill is in Cork, three miles north of Doneraile, at the south 
base of the Gal tee mountains. 

Streedagh, in Sligo, is on the coast, ten miles N.W. of the town of 
Sligo. The lowest beds of the limestone occur here, and are 
well exposed. SiphonophyUia cylindrica occurs in great abun- 
dance, and Yery large specimens. A man might walk on the bed 
of the rock, stepping from specimen to specimen of this fossil for 
several hundred yards. The fossil is above two feet long, and 
two to three inches in diameter. 

SwANUNBAR, in Cavau, is ten miles S.W. of Enniskillen. This lo- 
cality has both calcareous slate and limestone, as also millstone 
grit 

Swellan, in Cavan, is about a mile N.W. of the town of Cavan. 
The rock is calcareous slate, and has some fossils. They are, 
however, rather scarce. 

SwiNEFORD, in Mayo, is a small town. It is on limestone, whidi is 
not extensively quarried hereabouts, but contains the usual fos- 
sils where it is seen. 

Tankardstown, in the county of Cork, is six miles N.E. of Done- 
raile, and one and a half miles N.W. of Kildorrery. It is in a 
limestone locality, and very good fossils are got in it. 

Termon, in Roscommon, is half a mile west of Boyle. There' is a 
geological peculiarity in this place. The calcareous shale ap- 
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pears to be wanting. In the Tennon quarry the beds of gray 
limestone are seen resting on yellow sandstone directly. These 
lowest beds of limestone contain a profusion of Orihia papUHonO' 
oea and Orihia cremstriOj with but few other fossils 

TiNNBKiLL, in the Queen's County, is three miles N.E. of Mountmel- 
lick, on the Grand Canal banks. This is a fossiliferous limestone 
locality. 

TnvNYOAHiLL, in Donegal^ is two miles east of the town of Donegal, 
on the south side of the Londonderry road. The rock here is 
composed of limestone beds, with black shale interstratified. The 
limestone beds contain a variety of the fossils usually found in 
the lower divisions of the carboniferous limestone, as Orthis ere- 
nutria^ Leptagonia ancUogc^ &c. 

TiBUCKBN, in Longford, is three miles N.W.of Ballymahon, on the 
banks of the Royal Canal. The limestone here is fossiliferous, 
and yields good specimens of Nautilus, Temnocheilus, &c &c. 

TOBEBOBT, in Soscommon, is two miles N.W. of the village of Tulsk 
on the French parkroad. The limestone here is oolitic, and con- 
tains a good variety of fossils. 

ToNVELiDA, in Monaghan, is three miles north of Carrickmacross, 
on the mail-coach road-side. Good specimens oiProduota hemi" 
epherieOj and other fossils, are got here in the limestone. 

ToNTSHANDENNT, in MoDaghan, is two miles N.£. of Emyvale. 
This locality is on the lower part of the limestone, and yields 
fossils. 

ToBNABOAN, in Antrim, is on the sea-shore, one mile and a half east 
of Ballycastle. There are two beds of limestone here, under 
high- water mark, which dip south 8^, and contain fossils. The 
coal district of Ballycastle lies immediately over those beds, 
which, if that be millstone grit, would put them in the position 
of the upper part of the limestone; but they are indeed very 
unlike the appearance of this rock in other localities in Ireland. 
From the description given of the Scotch coal rocks about Bur- 
diehouse, they appear to be almost identical with the Ballycastle 
coal district, and the fossils, both shells and fish remains, got 
lately in the Scotch coal rock, are the same as those found in the 
lower shales in the Irish carboniferous rocks, as at Cultra, Dra- 
perstown, Drumlish, Kesh, &c. 

TUBBBELATHAN— /Sm CBEOOANOBE. 



LOCALITIES OF IRISH CABBONIFEBOUS FOSSILS. 57 

TuLLTARD, Id Armagh, is one mile north of the town of Armagh. 
The limestone here is fossiliferous. 

TxTLLTNAGAiGY is in Fermanagh, one mile and a half S.E. of Kesh. 
It is a lower limestone locality, interstratified with calcareous 
slate. 

TuLLTORAN, is in the county of Leitrim, one mile east of Mohill. 
The rock is limestone, light gray, and very fossiliferous. 

TuMPHER is in the county of Tyrone, one mile S.W. of Stewarts- 
town. The limestone has some beds of shale in it, which con- 
tain corals of various species. Astrea crmulare is got in very 
fine specimens. 

UssAUN, in Leitrim, is half a mile west of Mohill, a little to the 
north of the road, in a stream ; the black shale affords abundance 
of fossils of great variety and beauty. 

Walterstown, in Meath, is seven miles S.E. of Navan. It is a mill- 
stone grit locality, and in the black shale are found three or four 
species of Posidonia. 

Westpobt is a small town in the county of Mayo. Gray limestone 
occurs near the town, in a large quarry, which contains some fos- 
sils. 

White Biver, in Londonderry, near Draperstown. — See Corick. 

Whiting Bay is in the county of Waterford, two miles east of 
Youghal, and nine miles south of Dungarvan. The calcareous 
slate here affords numerous species of fossils, mostly in the state 
of casts, as is the case with all the slate fossils of the counties of 
Waterford and Cork, at least near the surface, where the slaty 
rocks have been partially decomposed. 



list of several post-towns, with fossil locauties in their 

vicinities. 

Ardmore. — Ardoe, Curragh. 

Abhaoh. — Annahugh, Ballygasey, Benburb, Calragh, Downfl, Drammanmore, 

Enagh, Farmacaffly or Redbam, Fellows' Hall, Eolmore, Tullyard. 
Athenrt. — Cappaghmoyle, Carrowntobbor. 4 

Athueaoub. — Lacken. 

Baiariggan. — Courtloagh, Flemingstown, Salmon. 
Ballina. — About the town. Bunowna, Kilbride, Kilglass. 

Vol. VII. Pabt 1. F 
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Baluhaslob. — ^Ifoon. 

BALLiNiiAssio.^Goggaii's Hill. 

Balltoastlb, Antrim, — ^Tomaroan. 

Ballycastlb, Mayo, — Balliuglen, Bimatrahir, Doonfeeoy, Kilbride. 

Balltconhell. — Quarries near the yillaga 

Ballyoawley..— Annaghilla, Fasglassagh, Knockonny. 

BALLYMAHON.^^anickboy, Comadowagh, Kiloommock, MuUawornia, Shmlef Tif- 

Ucken. 
BALLYBHAinroN.— Abbeylands, Aghamore, Ardloughil, Dramnagroagb, Oughter- 

dnuD. 
Banaohbb, JStfi^f County. — About the town. 
Baivtby. — ^Blackball Head, Gurteenroe. 
Belfast. — Cultra. 
Bbllbek.^ Oughterdrum. 
BBL.TUBBBT. — ^Ballf ooDiiel, Kilcar. 
Bbnbubb. — ^Aboat the old castle, and in the canal banks. 
Blackuon.— Fossiliferous limestone abounds here. 
Blaokbook, Cork. — The limestone hereabouts is fosmliferous. 

BoYXE. Ballinafad, Cleen, Drumdoe, Grangemore, lisardrea, Termon. 

Buin>ORAN. — The rocks on the shore adjoining. Aghamore. 

CABLi!(GFORix.-^In the quarries near the town. 

Gablow.— Old Leighlin, Baheendoran. 

Cabrickboy. — On fossiliferous limestone. 

Gabbicxmacboss. — ^Ardagh, Ballyboe, Clontnrk, Mullylusty, Tonyelida. 

Cabbick-om-shaknon. — Killukin. 

Cabbioahorio. — ^The limestone cutting in the mill-race abounds in ftie fossils. 

CARBiGALmE.— limeMone fossiUferoaB. Killingly or BaUea. 

Cabtlbdero Edenasois Meencarigagfa, Sciagfay. 

CaflTLB Iblandw — ^Foasib aM found in the limestone about this place. 
GAan^BKHOOK. -Quarries near the village. 
Castlbmabtyb. — Castlerickard. 

Castlebea Kiltullagh. 

Oastletown, Que€n*9 Covnfy.— Aghafin. 

Cayan. — ^The quarries near this have a few fossils. Countcnan, Laragh, Swellan. 

Chableville. — ^Annagh. 

CHtJftOHlLL.— Bohftvny, Sfaean. 

Chubgh-hill.— Drumreask . 

Clafb. — Millecent. 

CiABEMOBBis. — OuUmore. 

Cloobbkn. — Newcftstie. 

Cloohbb.— Aghintain, Aghnaglogh, Ballymaoan, IJtmore, If uHagiifinny. 

Glonmel. — ^Limestone foesiliferous. Kflltnamack. 

Cloonb.— Co. Leitrim. 

GoixooBEY.-'- Co. SKgo. 

CoMBEB.— Gastle Espie. 

QovQ. — The limestone hereabouts has fossiU. 
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C00K8TOWN. — FoesQs oocar in the quarries about the town. Clan, Denyloran, 

Donaghrisk, KildreBS. 
CooLANET. — Carrowmore. 
C!oiUL — The Umeatone in the Tidnity has foasila. Carrigaline, Cow or Qiiaenstown, 

Killingiy, LitUe Island, Biiddleton, Ringasidddy Shanbally. 
CoROFiir.— Clifden. 
CROSMOLmA. — Larganmore. 
Derbtoonsllt. — Co. Fermanagh. 
Donegal. — Ballybodonnel, Bhickless, Dooiin, Dimkineely, Finner, Gx^agbo, Inver, 

Killaghtee, Laghy, Li8ui^[>a8te, St John^s Point, Spierstown, Tinnycahill. 
DovEKAiLE.-— The limestone hereabouts fossHiferons. Castlecreagh, Fortwilliam, 

Streamhill, Tankardstown. 
Drapebstown. — Banada, Corick, Cullion, Dromard, Moneyneany, Moyheeland, 

White River. 
Drooheda. — ^MullaghfiD. 

Dbomod. — Calcareons dates, fossillferons ; a few perches north of village. 
Drohore West. — Cashelboy, Carrowmably, Carrowmacrory. 
Drumcondra. — ^Ardagh, Balsitric. 
Drumlish. — Monaduff. 
Drumquin. — CavansaUagh, Cnrraghmore, Drnmowen, Dmmscniw, Glenbane, Lac- 

kagh, Magherenny, Prughlish, Scraghy. 
Dublin. — Arddogh, Cloghran, Malahide, Bush, St. Doulough's. 
DuLEEK. — Mollaghfin. 
DxniGAiiiioN.^Hook Pdnt or Hook Head. 
DuNDALK. — Kilcarry, Knockagh. 

DuNOANNON. — Dmmrsa^ Etim, Edeoacnuirkm, Killymeal, Hulnaliunch, Rou^^an. 
DuNOARVAN. — Ardoe, Ballinaconrty, Ballydnir, Clones, Conragfa, Whiting Bay. 
DuNxiNKELT. — Ballybodonnel, Bmckless, Killagt«e, Rahan*s Bay. 
Easky. — ^Ballymeeny, Bonowna, Carrowmacrory, Carrowmably. 
Edernet.— A pretty good locality. 
Edoeworthstown. — Carrickboy. 

Emtyale. — Killygrean Upper, Mullaghboy,* Mullaliss, IVMiyshaudeny. 
Ehnis. — Moymore, Scariff. 
Enniskillen. — Belmore Mountain, Blacklion, Carrowntreemall, Comagrade, Derry- 

gonelly, Florence Court, Knockninny, Ring. 

Fbrmot ^Araglin Bridge. 

Fkthard, Wexford. — Hook Point or Hook Head. 
FivEMiLETOWN. — Rahoran . 
Frenchfark. — Rathmoyle. 
Galwat.— Athenry, BallinfoUe. 
Glasslouoh. — Leek. 

GoRT Kilmacduagb. 

Granakd. — The calcareous slates about the town. Carrickduff. 
Hollywood. — Cultra. 
HowTH. — Quarries, Poulscadden. 



60 JOURNAL OF THE GEOLOGICAL SOCIETY OF DUBLIN. 

Kamtubk. — Banteer. 

Keaduk. — Carrownanalt, Cartronaglogh. 

Kell8. — Horath. 

Kb8H. — ^Ardatrave, Angharaioy, Bannaghbeg, Bananinyer, Carn, Canickoaghter, 

Clareyiew, Cleeiushgarve, Corlaye, Crevenuh, Curraghmore, Deerpark, Deny- 

nacapple, Dnxmbrick, Dnuncuiren, Drumgowoa, Dramkeeran, Edemy, Gab- 

baroe, Tullynagaigy. 
KiLCocK. — MoUagh or Paget Priory. 
KlU>ABB. — BoBton. 
KiLDORERRT. — Tankardstowii. 
KiLLAUL^-BalliDglen, Bunatrahir, CroaBpatrick, Doonfeeny, Killybrone, Kilcum- 

min, Killogunra, MoUaghfarry. 
KiLuiBMET. — Brickeen Bridge, Muckross. 
KiLLESHANDRA. — Qoairiefl near the town. 
KiLMALLOGX. — Chicken-hill. 
KiNSALB. — Ballymakean, Hole-open Bay. 
Laghbt. — Greagha, Liinapaste. 
Lanbsborouoh. — Rathcline. 
Lbiohun Bbidob. — Bannaghagole, Old Leighlin. 
Limxrick. — Cloonlara or Meelick. 
LisBEU^w. — Killydoghy. 
LouoHOALL. — Annahngh. 

LouoBRBA. — CSaheratrim, Cregganmore or Toberdathan. 
Maghbra. — Balljmure, Gullion, Desertmartim, Dromard, Fallagloon, Moneyneany, 

Moyheeland. 
Malahidb. — Along the shore. Cnrkeen, Riuh, Ballykea, Feltrim. 
liAiiLOW. — In the qoarries south of the town. 
Manorhamilton. — Morera. 
Martbobouoh. — Burris. 
MoHiLL. — About the town. Tullyoran, Ussaun. 
MoNAOBAif. — Dundonagh. 
MouNTiiELLiCK. — ^Tinnekill. 
MouiiTBATH. — AghafiUf RingstowUf Ronndwood. 
MoTNALTT. — Horath. 
Naas. — ^Bfillecent. 
Naul.— Flemingstown. 
Kavan. — Cusackstown, Walterstown. 
Nenaoh. — About the town. 
Nbwtowbforbbs. — Monaduff. 
NoBBBB. — Altmnsh, Balsitric, Cregg, Cruicetown. 
PBTnGO.<~Boa Island. 
PoBTUHNA.'Ballyhanry, Carrigahorig. 
Rath AnoAN.— Boston. 
Roecx>ifMON. — About the town. 
Rush. — Ballintree, Ballykea, Curkeen. 
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Kamtubk. — Banteer. 

Kbadue. — CarrowDanalt, Cartronaglogh. 

Kells. — Horath. 

Ejesh. — Ardatrave, Augharainy, Bannaghbeg, BuQaninver, Garn, Carrickoughter, 
Clareyiew, Cleenishgarve, Corlave, Crevenish, Curraglimore, Deerpark, Derry- 
nacapple, Drambrick, DramcarreD, Dramgowna, Dromkeeran, Edemy, Gub- 
baroe, TuUynagaigy. 

KiLCocK. — Mullagh or Paget Priory. 

KiLDABB. — BOBton. 

KiLDOBEBBY. — Tankardstown. 

KiLLAUL — BalliDglen, Bunatrahir, CroBspatrick, Doonfeeny, Killybrone, Kilcum- 

min, Killogunra, MuUaghfany. 
KiLiiABNET. — Brickeen Bridge, Mnckross. 
KiLLESHAimBA. — Quarries near the town. 
KiLMALLOCK. — Chicken-hiU. 
KiNSALB. — Ballymakean, Hole-open Bay. 
Laghet. — Greaghs, limapaste. 
Lanesbobouoh. — Rathcline. 
Leiohun Bbidob. — Bannagbagole, Old Leighlin. 
LiMEBiOK. — Cloonlara or Meelick. 
LisbelLiAW. — Killycloghy. 
LouGHOALii. — Annahngh. 

LouoHBBA. — Caheratrim, Cregganmore or Toberelathan. 
Maghbba. — Ballynure, Callion, Desertmartim, Dromard, Fallagloon, Moneyneany, 

Moyfaeeland. 
Malahide. — ^Along the shore. Curkeen, Rash, Ballykea, Feltrim. 
liALLOW. — In the quarries south of the town. 
Manobhamilton. — Morera. 
Mabybobough. — Bnrris. 
MoHiLL. — About the town. Tullyoran, Ussaun. 
MoNAGHAN. — Dundonagh. 
MouNTBiELLicK. — ^linnekill . 
MouNTBATH. — Aghafin, Kingstown, Roundwood. 
MoYNALTY. — Horath. 
Naas. — Millecent. 
Naul. — Flemingstown. 
Kavan. — Cusackstown, Walterstown. 
Nenaoh. — ^About the town. 
Newtownfobbes. — Monaduff. 
NoBBEB. — ^Altmush, Balsitric, Gregg, Gruicetown. 
PETnGO..~Boa Island. 
PoBTUMNA.— Ballyhanry, Garrigahorig. 
Rathanoak— Boston. 
Roscommon. — About the town. 
Rush. — BalUntree, Ballykea, Gurkeen. 
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ScABirr. — Quarries in th« yalley. 

Skbrbibs. — Ballykea, Cnrkeen, Drumlatteiy, Lane, Milverton, Salmon. 

Slanb. — ^At quarries. 

SuGO. — Caabelboy, Culleenamore or Knocknarea, Streedagh. 

Stswartstowh. — Has limestone quarries around. Tumpher. 

STBAX>ON<.*-Countenatt, Laragh. 

STROXttTowN* — Toberofy. 

SWAXUHBAB. — Aghaboy, Alteen. 

SwnnEFOBDw — Is on limestone. 

SwoBDB. — Oldtown. 

TxMPa — Learn. 

ToBEBOOBBT. — C arw w m o r Bi Magberanore. 

Tbaleb. — BaDymaceUigot, Currens. 

Tbim. — Castletown, Laracor. 

TuiiLA. — Moymore. 

TuLLTROG. — Donaghrisk. 

TuLflK. — Toberoty. 

VntoiHiA. — Qonkeilfy. 

Watbbford. — Hook Head, or Hook Point, in County Wexford, Dnnkit. 

WxsTFOBT. — Quarries near the town. 

TouoHAL. — Ardoe, Whiting Bay. 
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ADDENDA. 

Since the first of the foregoing sheets was put to press, it was 
found that a number of fishes, got in the Irish mountain limestone, 
and mostly from Captain Joneses Collection, have been described by 
Mr. Frederick M'Coy, in the Annals of Natural History for 1848. 
They are enumerated in the following list: — 



Namx. 



Asteroptychios aemiornatns. 
Asterolepis yerracosa. 
Ghelyophorus GrifBthiL 
Chomatodua denticulatas. 

„ obliqauB. 
Cladodns laevis. 
Coccosteus curbonarius. 
Colonodns longidens. 
Cosmacanthiu carbonarius. 
Ctenacanthus denUcolatos. 

„ difltana 
Dipriacanthus falcatns. 

„ StokesiL 
Erismacanthua Jonesii. 
Gloasodra lingoa-bovls. 

„ margiiiatns. 
GvracanfhnB obliquus. 
HdoduB al)pendiculatiiB. 

„ mdifl. 
Homacanthus macrodns. 

n microdus. 
Iflodns leptognathna. 
Nemacanthiu priscus. 
Orodus compressus. 

„ porosua. 
Oflteoplax erosns. 
FhysonemvB arcnatns. 
Pli^canthns isosceles. 
Polyrhizodns pusUloa. 

,, magnna. 
Psammodaa canaUcnlatus. 
Psammosteiu fi^raiiulatiu. 
,, yermicnlaris. 



Authority. 



M-C. A. 
M'C. A. 

Ma>. a. 

M'C. A. 
M*C. A. 
M'C. A. 
M'C. A. 
M'C. A. 
M'C. A 
M'C. A. 
M'C. A. 
M'C. A. 
M'C. A. 
M'C. A 
M'C. A. 
M'C. A. 
M'C. A. 
M'C. A. 
M'C. A. 
M'C. A 
M'C. A 
M'C. A. 
M'C. A. 
M'C. A 
M'C. A. 
M'C. A. 
M'C. A 
M'C. A. 
M'C. A. 
M'C. A 
M'C. A. 
M'C. A. 
M'C. A. 



N. fe. 
N. H. 
N. H. 
N. H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H. 
N.H, 
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Localities. 



Anni^h. 

Armagh. 

Cultra. 

Armagh. 

Armagh. 

Armagh. 

Armagh. * 

Armagh. 

Armagh. 

DramUah. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Moyhedand. 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Moyheeliuid. 

Armagh. 

Armagh. 

Armagh. 

Cultr& 

Armagh. 

Armagh. 

Armagh. 

Armagh. 

Armacdi. 

River Banagh, near Keah. 

Fallagloon. 
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The Society met on the 13th of Jane, 1855, on which occMion the 
following Paper was read. 

NOTES ON THE CLASSIFICATION OF THE DEVONIAN AND CARBONIFEROUS 
ROCKS OF THE SOUTH OF IRELAND. BT J. BEETE JUKES, ESQ., AND 
J. W. SALTER, ESQ. 

The authors, during the last month, had examined some of the prin- 
cipal sections in the south of Ireland, where the base of the Carbo- 
niferous rocks and the upper part of the Old Red Sandstone are to be 
seen : paying especial attention to the palssontological evidence. They 
have arrived at the conclusion, that it is impossible to separate the 
so-called '' Yellow Sandstone" of the south from the Old Bed Sand- 
stone, on account of their physical union alone. The upper part of the 
Old Red Sandstone has, interstratified with the red sandstones, shales, 
and slates, certain beds of green and yellow shales, slates, and sand- 
stones; and in these green and yellow shales, wherever they occur, 
and however deep down in the Old Red, are found remains of plants, 
chiefly Knorria dichotoma (Haughton), along with which are certain 
linear plants, generally branched, often with marks of a central pith, 
and bearing on the whole a stronger resemblance to succulent roots 
than to any other portions of vegetables. These are, probably, the 
FUicites dichotoma of Professor Haughton. In two places, namely, 
at Eiltorkan Hill, near Thomastown, and at Tivoli Villa, near Cork, 
large shells, Anodon Jukesii (Forbes), have been found with these 
plants, but no other moUusca have, as yet, been discovered in these 
beds. In both these localities, as also in others farther west, the 
Cyclopteris Hihemica is found abundantly. A species, or perhaps 
two, of Stigmaria, is not uncommon, but there appears to be no un- 
doubted evidence of the occurrence of SigiUaria or Lepidodendron, 
although the scales of fructification of a Lycopodiaceous plant have 
been found both at Kiltorkan and near Cork. The *' Yellow Sand- 
stone," with these characters, forms the upper part of tiie Old Red 
^iSandstone all along the south of Ireland, from the Hook in Wexford 
to the shores of Bantry Bay.* 

* ThiB " Yellow Sandstone^' is obviously distinct in many lithological characters, 
as well as in fossils, from the Yellow Sandstone of the north of Ireland, as described by 
Dr. Griffith, that6f the north being undoabtedly the base of the Carboniferous system 
there. 

Vol. VII. 
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Above this " Yellow Sandstone,** which, perhaps, will be best 
called Upper Devonian, comes the Carboniferous Slate, a series of dark- 
bluish gray, sometim^'s black, slate, frequently interstratified with 
hard gray grits. This group is very thin towards the east, but 
thickens out westwards to very large dimensions, being not less than 
5000 feet on the shores of Bantry Bay. The lower part of this mass 
forms a sub-group of hard thick gray grits, interstratified with black 
slates, which have been called '* Coomhola grits," from a valley near 
Glengariff, where they are well seen. The thickness of this subor- 
dinate group, at Coomhola and Glengariff, is about 3300 feet The 
Coomhola grits differ but very little from those of the Upper Devo- 
nian. The colour of the Coomhola grits, however, is generally a 
purer gray, while those of the Devonian have a slight greenish tinge. 
The only physical characters by which it is possible in all cases to 
separate the two groups are the occurrence of black slate partings 
in the Coomhola, or Carboniferous grits, and their absence from those 
of the Old Red Sandstone, whether upper or lower, in which the slates 
between the gritstones are green, yellow, pale gray, and almost all 
colours except black. 

The fossils in the upper portion of the Carboniferous slate do 
not differ, except in the absence of certain forms, from those of the 
Carboniferous limestone. The most usual forms are Fenestella, pro- 
bably the F, plebeia, and Encrinites, species of the genera Actinocri- 
nus, Platycrinus, and Poteriocrinus, and even Rhodocrinus, identical 
with those of the Hook limestone and the Carboniferous shales of 
Pembrokeshire. With these, Spirifer diajunctua (Sowerby), and 
Spirifer cuspidatua^ occur in great numbers, so that they may be consi- 
dered the characteristic shells of the formation, and they are very 
often accompanied by Orthisjiliaria, Strophomma crenistriaj Atkyria 
tfguamo^a, a species of Productus, and everywhere by the Rhynconella 
pleurodon. A smooth species of Orthoceras, a Nucula, and the Mo- 
diola M*'Adami, occur. In certain localities, especially near Cork, 
the latter shell is very abundant 

The grit beds in the Carboniferous Slate, and especially in th^ 
lower part of it, are usually covered with annelid tracks, snd many 
of them are permeated throughout by small branched fucoids. The 
nature of these is doubtful, and they may be merely worm tracks, 
but they are well worthy of notice from their great abundance, and 
from their being equally characteristic of the Lower Limestone shales 
in Pembrokeshire. 
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In the western pari of the county of Cork, as at Dunworlej Baj, 
Dirk Bay, and, near Skibbereen, the Coomhola grits contain a very 
remarkable assemblage of fossils. Together with some species of Ac- 
tinocrinus, identical with those from the Carboniferous rocks, Rhyn- 
oonella pleurodon, Spirifer ctispidatus, and Spirifer disjuncttts (or at 
least the variety of that Spirifer which is commonly called Spirifer 
VemeuilU), there have been found numerous bivalve shells, most of 
them of new species, and some of them apparently of undescribed 
genera. These shells belong to Modiola, CucuUflea, Avicula, Aviculo- 
pecten, Axinus, Nucula, and a new genus for which the name of Cur- 
tonotus (Salter) is proposed The latter is peculiarly characteristic 
and abundant; it is also found on the same horizon in Pembroke- 
shire and North Devon. Bellerophon, rounded, sharply keeled, and 
trilobed species, with spiral shells and Orthoceras, and a new Lingula 
of large size, are not unfrequent The Cucullffiss are large, and appear 
to be distinct species from those of North Devon ; but the Avicula 
Damnoniensis is identical with the English species, and more abun- 
dant in the above localities than any other shell. The RhynconeUapUu- 
rodon, both of large and small size, is also very abundant. 

In the section of the Glen of Coomhola, and along the shores 
near Glengariff, these beds are better exposed, and more accessible, 
than in any other spot. A dose search in them discovered abundance 
of the shells above mentioned, at least of the characteristic Avicula, 
and also the CticuUoBa trapezium of Devonshire. Nor were the plants 
absent, for large specimens of the Knorria dichotoma occurred at in- 
tervals throughput the Coomhola grits, as well as in the shales of the 
Upper Devonian below them. / 

The evidence, therefore, so far as it has yet been collected 
throughout the south of Ireland, would point to the following con- 
clusions : — 

First, that no marine remains are to be found in the *' Yellow 
Sandstone" of the south of Ireland, which is the upper part of the Old 
Bed Sandstone, but that the same species of plants are found through- 
Dut it wherever there are green shales or slates, or yellowish sand- 
stones, present in it. 

Second, that the Carboniferous slate, whether more or less deve- 
loped, contains, throughout all its upper portion at least, the ordi* 
nary Carboniferous types, as long ago stated by Dr. Griffith. 

Thirdly, that a considerable, but locally developed group of 

H2 
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the abstract of Dr. Griffith's paper " Oa the Lower PortioD of the 
CarbonireroDB IJmeattHK Series of Ireland," pnbli»hed io tbe Bri- 
tish AsaocUtioD Beport of tbe Cork Meeting, hdd in 1843- It 
■ppean by this paper, that Dr- Griffith bad prerioosly cooaidered 
the Cnltra beds ai belonging "to the New Bed Sandstone and 
Hagnesian Limestone group;"' but from a re-examinati(»> of them 
a short lime before the meeting, he became " decidedly of o[Hnioii" 
that they are coeval with certain carboniferons beds in the valley 
of Balliosscreen. In the abstract, the Cnltra beds are described 
as consisting of " fine-grained red and bright yellow calcareotu 
sandstone, containing some beds of bright yellow fomiliferons dolo- 
mite, cwitaiaing casts of fTucuUxacompAmata, C. vnilataralu, C- Har- 
dingii, C. trapeaum, PaUattra antiqua, with Nncula, Cypricardia, 
, and some obscore nQ)TalTes."f It ia necessary to obaerre, that 
most of these names belong to fossils previoasly described by Mr. 
J. de C. Sowerby, and found in tbe Old Red Sandstone (Upper 
Devonian) of Marwood, in North Devon. The identification of the 
Cnltra fossils with upper Devonian types wilt somewhat explain 
why my determination of their being Permian, as announced at the 
Belfast Meeting, met with some opposition.} 

The Cultra fossils noticed in my paper were Sehizodvt Sohlo- 
theimi, Pleurophomt cottattu, and BakevtUia aidiqua.^ As r^ards 
the identifications given in Dr. Griffith's paper, I have no doubt, if 
the fossils on which they were made were re-examined, that they 
would be found to agree with the Permian species just named. Mr. 

■ I find this o|iinioii eipnneil in Dr. Griffitli'i AnnirenaiT' Addnu deUTCred 
•t fha Fifth Annual Meeting of tin Geological Socletf of DabUn, vid psUiahed in 
tlu Jonnul sbove quoMd. Beviewing Hr. Biyct't paper, tbe DoctiM' observe*: — 
" ThiilimcstDBe has beeo long known, though Dot bithertodaacribedi It ia pecoUarlj 
lulerratlng M being tbe railjr locali^ in Ireland in which msgneiDUi limeetone has 
been diacovered immfdislely nnderljing tbe New Bed Sandstone ; and thongh IM 
area is mull, Milt, its geological podtion ii important, and dnerves eonaidanUiim." — 
Journal of Ike Gfolngieal Soaetji of DiMim, voL L, part iiL, page 146. 

t Report of the Biitiib AModntion for 1S4B, Cork Meeting, part IL, page 46. 

X From a aUleiDent nude by Ur. Kelly in his paper " On Localidn of Po^Ii 
of tbe Carboniferous LimmkuiBO iif Irtlami," mctmlj [HiMi^lii^il in tl;.' Jnumal of tbe 
Geological Soi:i<'ty i^M^^VOl. tiL, paiCi., pu^? •I'i, it Fippear.'^ tlmt my prindpd 

"_ ^ ■ ■'t'Coy, nnmed the Ciiliro foadla ic 

Griifith'j ! 
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Binnej, of Manchester, who examined the Cultra deposit in ques- 
tion, in 1852, has lately pablished a paper ^ On the Permian Beds 
of the North- West of .Eogland.** Briefly noticing the geology of 
Cnltra, this gentleman observes : — ^* However, past Cnltra landing- 
place there is, beyond all donbt, as good a magnesian limestone as 
any in Yorkshire, containing shells of the genera Schizodns and 
Bakevellia."* 

The determination which I came to as to the age of the Cnltra 
*' fossiliferons dolomite" is remarkably confirmed by the occorrenoe 
in county Tyrone of a perfectly analogous deposit, the reUtiye pom- 
tion of which clearly proves it to belong to the Permian System. 

My attention was first drawn to this deposit on accidentally 
seeing, in August last, a small collection of fossils in the Dublin 
Museum of Irish Industry, unnamed, but labelled as having been 
found '^near Artrea, county Tyron&'f As the specimens were 
under lock in a glass-case I could not examine them sufficiently ; but 
feeling convinced that they were true Permian species, I resolved 
on visiting, at my earliest opportunity, the locality indicated on the 
labeL 

In September last I went down to Artrea, and after a little 
trouble succeeded in finding the deposit I was in search of exposed 
in a small quarry a few yards square, at about a hundred yards or 
so north of the road leading from Artrea to Annaghone, where it 
passes along the northern base of TuUyconnel HilL The deposit 
consists of a well-characterized magnesian limestone, of a yellowish 
brown colour and a somewhat gritty feel,^ closely agreeing in these 
respects with the magnesian limestone occurring on the coast of 
Durham. It also corresponds with much of the Zechstein dolomite 
in Germany. 

My attention was drawn to the quarry by some magnesian lime- 
stone blocks in an old wall on the road side adjoining a dilapidated 

* Memoin of the litenuy and PhilcMophical Society of Mandiester, voL ziL 
t Mr. Jukes informs me that the late Professor E. Foibes pUoed the Artrea 
fossils in the Mnseom by themsdves, with a label ^'Permian?" This label, how- 
ever, entirely escaped my notice. 

t It is occasionally of an oolitic texture, and eontams small portioos of quartz, sel- 
dom exceeding half an inch in size. Mr. Jones, to whom I sent portions of the lime- 
stone containing the remains of Entomostraca for ^•'^"THitiffn, lemaiks: '*It is 

curious to obsenre the quartz grains in the rock, and how sometimes they become 
partially coated, like the nuclei of the minute oolite grains.*' 
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the abstract of Dr. Griffith's paper ** On the Lower Portion of the 
Carboniferous Limestone Series of Ireland," published in the Bri- 
tish Association Report of the Cork Meeting, held in 1843. It 
appears by this paper, that Dr. Griffith had previously considered 
the Cultra beds as belonging 'Ho the New Ked Sandstone and 
Magnesian Limestone group ;"* but from a re-examination of them 
a short time before the meeting, he became ** decidedly of opinion" 
that they are coeval with certain carboniferous beds in the valley 
of Ballinascreen. In the abstract, the Cultra beds are described 
as consisting of " fine-grained red and bright yellow calcareous 
^ sandstone, containing some beds of bright yellow fossiliferous dolo- 
mite, containing casts of Cucullasa comjdanata^ C. uniUUercUis, C Har- 
dingii^ CI trapezium^ PvUcutra antiqua^ with Nucula, Cypricardia, 
and some obscure univalves."t It is necessary to observe, that 
most of these names belong to fossils previously described by Mr. 
J. de C. Sowerby, and found in the Old Red Sandstone (Upper 
Devonian) of Marwood, in North Devon. The identification of the 
Cultra fossils with upper Devonian types will somewhat explain 
why my determination of their being Permian, as announced at the 
Belfast Meeting, met with some opposition.^ 

The Cultra fossils noticed in my paper were Sekizodtu Schlo- 
theimij Pleurophorus costattu, and BakeveUia antiqua.^ As regards 
the identifications given in Dr. Griffith's paper, I have no doubt, if 
the fossils on which they were made were re-examined, that they 
would be found to agree with the Permian species just named. Mr. 

« I find thu opiniun expressed in Dr. Qriffith's Anniversaiy Address defivered 
at the Fifth Annoal Meeting of the Geological Society of DabUn, and published in 
the Journal above quoted. Reviewing Mr. Bryce^s paper, the Doctor observes : — 
** This limestone has been long known, though not hitherto described; it is peculiarly 
interesting as being the only locality in Ireland in which magnesian limestone has 
been discovered immediately underlying the New Red Sandstone ; and though its 
area is small, still, its geological position is important, and deserves consideration." — 
Jourtuil of the Geological Society ofDubUn^ vol. I., part iiL, page 146. 

t Report Qf the British Association for 1848, Ck>rk Meeting, part ii, page 46. 

X From a statement made by Mr. Kelly in his paper ** On Localities of Fossils 
of the Carboniferous Limestones of Ireland," recently published in the Joomal of the 
Geological Society of Dublin, vol. vu., part i., page 28, it appears that my prindpal 
opponent at the Belfast Meeting, ProfiBSSor M'Coy, named the Cultra fossils in Dr. 
Griffitii's list (March 12, 1866.) 

§ Report of the British Association for 1852, Belfast Meeting, partii. 
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Binney, of Manchester, who examined the Cultra deposit in ques- 
tion, in 1852, has lately published a paper '* On the Permian Beds 
of the North-West of England." Briefly noticing the geology of 
Cultra, this gentleman observes:-—^* However, past Cultra landing- 
place there is, beyond all doubt, as good a magnesian limestone as 
any in Yorkshire, containing shells of the genera Schizodus and 
Bakevellia.'»« 

The determination which I came to as to the age of the Cultra 
*' fossiliferous dolomite" is remarkably confirmed by the occurrence 
in county Tyrone of a perfectly analogous deposit, the relative posi- 
tion of which clearly proves it to belong to the Permian System. 

My attention was first drawn to this deposit on accidentally 
seeing, in August last, a small collection of fossils in the Dublin 
Museum of Irish Industry,* unnamed, but labelled as having been 
found "near Artrea, county Tyrone."! As the specimens were 
under lock in a glass-case I could not examine them sufiiciently ; but 
feeling convinced that they were true Permian species, I resolved 
on visiting, at my earliest opportunity, the locality indicated on the 

label. 

In September last I went down to Artrea, and after a little 
trouble succeeded in finding the deposit I was in search of exposed 
in a small quarry a few yards square, at about a hundred yards or 
so north of the road leading from Artrea to Annaghone, where it 
passes along the northern base of Tullyconnel HilL The deposit 
consists of a well-characterized magnesian limestone, of a yellowish 
brown colour and a somewhat gritty feel,^ closely agreeing in these 
respects with the magnesian limestone occurring on the coast of 
Durham. It also corresponds with much of the Zechstein dolomite 
in Germany. 

My attention was drawn to the quarry by some magnesian lime- 
stone blocks in an old wall on the road side adjoining a dilapidated 

* Memoirs of the Literary and Philosophical Society of Manchester, voL xiL 
t Mr. Jukes informs me that the late Professor E. Forbes placed the Artrea 
fossils in the Museum by themselves, with a label ** Permian?^ This label, how- 
ever, entirely escaped my notice. 

t It is occasionally of an oolitic texture, and contains small portions of quartz, sel- 
dom exceeding half an inch in size. Mr. Jones, to whom I sent portions of the Ume- 
Btone containing the remains of Entomostraca for examination, remarlcs: — **It is 
curious to observe the quartz grains in the rock, and how sometimes they become 
partially coated, like the nuclei of the minute oolite grains.*' 
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cottage. This quarry is the only place where I observed the rock in 
situ; but Mr. Slorne, who lives on the opposite or south side of the 
Hill, informed me that the same limestone was formerly worked 
immediately adjacent to the dilapidated cottage. I think it was from 
the latter place that Mr. Slorne procured a large number of stones 
built into the front wall of his house, and crowded with one or two 
species of fossils. 

About a mile to the north of the quarry, and just before as- 
cending the hill on which the rectory of Artrea is situated, some 
beds of a dark red freestone are worked, evidently a portion of the 
so-called '* New Red Sandstone," which forms so much of the surface 
rock in the north of Tyrone. 

Returning to the south, Tullyconnel Hill itself is so masked with 
drift, that I was unable to ascertain the nature of its constituent 
rock ; but the general impression in the neighbourhood is, that it 
consists of a freestone similar to that which occurs near the rectory 
of Artrea — a view somewhat countenanced by the occurrence of a 
bed of deep-red freestone at the bottom of a well in Mr. Slorne's 
yard. Several blocks of this rock were lying about the mouth of 
the well at the time of my visit. 

At Annaghone, situated about a mile further south on the road 
leading to Stewartstown, beds of carboniferous limestone, with se- 
veral of its characteristic fossils, are exposed, dipping to the north- 
east, at an angle of about 17 degrees. 

Owing to so small a portion of the magnesian limestone being 
visible, there is a difficulty in ascertaining its inclination ; but as it 
lies in the direction of the dip of the carboniferous limestone beds at 
Annaghone, there cannot be any doubt of the latter passing under 
the former, as represented in the annexed section. Respecting the 
red freestone near Artrea rectory, I have represented it, in acoord- 

SW. d ^-g^ 




Ught-eoloored Carboniferoiu Lime- Magnesian Limestone. New Red Sandstone. 

•(OM. Dip N.E. at ir*. 

Section from Annaghone to Artrea. 

«. The diUnldated eottace adjoiniiiff fbe road leeding from Artrea to Tollyhog. 
b. Site of tne mtupeslan limestone qaarrv sicuated in Mr. Beatty's field. 
€. Qnany of red freestone at the base of uie UII sear Artrea. 

N. B.— The section does aot extend to the Anaaffhone qoorriea and limekiln ; merely to an 
outcrop of Carboniferous Limestone ob the road, a litce to the north of them. 
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ance with the views of Griffith and Portlock, as ** New Red Sand- 
stone,'' and consequently overlying l^e magnesian limestone; but 
the former may really be older than the latter, in which case it would 
have to be considered as equivalent to the ''Rothe-todte-liegende^' 
of l^e Germans. According to this view, the magnesian limestone 
would be a mere patch reposing in a hollow of the red sandstone. 
The section does not take into account the freestone bed found in 
Mr. Slorne's well, as the locality is a little too east of the line. As 
to whether or not Tullyconnel Hill consists of a similar freestone, 
I candidly confess my inability to come to any positive conclusion 
on the matter. I am in hopes, however, that Mr. M^Adam, who is 
at present working out the geology of the Artrea and surrounding 
districts, will succeed in obtaining sufficient data to enable him to 
settle the question. 

The absence of coal-measures (a patch of which occurs near Annag- 
hone, not much more than a mile to the south of Tullyconnel) in the 
section may be attributed to denuding agents having removed them 
before the deposition of the magnesian limestone; but I cannot re- 
frain from hazarding the suggestion, that there runs through Tully- 
connel Hill an enormous fault, which has thrown down the car- 
boniferous limest(Hie, coal-measures, and magnesian limestone far 
below their original leveL A somewhat similar phenomenon occurs 
at Cullercoats and Whitley, on the coast of Northumberland, a little 
north of the Tyne,' where the celebrated ninety-fathom dyke has 
thrown down the ^' Bothe-todte-Iiegende," marl slate, and magnesian 
limestone; thus preserving these members of the Permian System as 
an outlier, wedged in among the coal-measures. 

With the exception of Colonel Portlock's '^ Report on the Geo- 
logy of the County of Londonderry, and of parts of Tyrone and Fer- 
managh,'* 1843, 1 have not been able to consult any works referring 
to the geological structure of the Artrea district Probably Dr. 
Griffith may have noticed it in some of his Reports. In his Geolo- 
gical Map of Ireland, however, the district in question has the co- 
louring of ^ New Red Sandstone,*' which leads me to suppose that the 
'' fossiliferous dolomite'^ has been overlooked, or included in the Sa- 
liferous System. 

Colonel Portlock's ** Report" contains a notice which evidently 
refers to the Tullyconnel Permian deposit. Speaking of the coal- 
measures and mountain limestone of Annaghone, the Colonel ob- 
serves : — '* And a little to the north, geologically overlying the 
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limestone, there is a remarkable yellow vesicular sandstone, tbe 
true relations of which cannot at present be determined.*'* I have 
no doubt this passage refers to the magnesian limestone of Tully- 
connel ; and that through some mistake it has been called a '^ sand- 
stone;'* or, perhaps its grittiness and a hasty examination of it may 
have given rise to ^e idea of this deposit being an arenaceous 
rock. That there is an error in the passage quoted appears evident; 
for in the Greological Map appended to Colonel Portlock*s *' Report," 
the district of Tullyconnel is coloured pale-yellow, and marked 
^* 3 A 1," signifying a calcareous rock associated with the carbo- 
niferous strata. Furthermore, the Colonel elsewhere refers to Tul- 
lyconnel as being a townland *^in which limestone may be pro- 
cured" for economical purposes, *' though at present obtained in other 
localities."f I have every reason for supposing that this oversight 
or inadvertency has arisen in consequence of Colonel Portlock hav- 
ing been suddenly called on to close his Report, from his services 
being required in another quarter. 

The fossils from '^ near Artrea," in the Museum of Irish Indus- 
try, I have been informed, were collected by one of the oiEcers 
assisting Colonel Portlock in his survey. 

The Tullyconnel magnesian limestone so closely resembles that 
with which I have been familiar from my very childhood, that I felt 
no difficulty whatever in recognising fragments of it in the old 
wall ; and no sooner had I applied my hammer to them than several 
specimens of fossils, with which I was perfectly acquainted, lay 
before me. Having worked at the Zechstein fossils in the heart of 
Germany, and having made those occurring in Durham an especial 
study, my feelings may be imagined when I first saw their exact 
representatives in a district forming the almost westernmost boun- 
dary of Ei^rope. 

As I was little more than an hour in the neighbourhood of Tul- 
lyconnel, doubtless all the species which occur there did not fall 
under my notice; but most of the specimens I collected are in such 
a state of preservation, that I have little doubt the determinations 
I have made of them will be found to be for the most part correct. 
On acquainting Professor Jukes with my discovery, he at once took 
a lively interest in it, and kindly forwarded to me for examination 
all the specimens in the Museum of Irish Industry. This has 

• Op. cit, p. 683. t Op. cit, p. 674, 
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enabled me to examine some examples in a more perfect condition 
than any of my own. The Museum specimens do not represent so 
many species as occurred to me; I have, boweyer, added to the col- 
lection all the desiderated forms belonging to myself. 

I now purpose noticing the Tullyconnel fossils; but I have in 
the first place to express my obligations to the Council of the So- 
ciety for enabling me to give representations of all the species — a 
kindness which has necessarily caused an outlay exceeding the sum 
usually allowed in such cases. 

1. Sfibiluna pusilla* = Serpula prnnUcL, Gemtiz, — PL i., fig. 12 a, b; Mono- 

graph, p]. vi, figs. 7-9, and pL xviii., fig. 18 a, b, c, cLf 

This singnlar fossil has lately been ascertained by Mr. T. Bupert Jones to 
be a spedes of Spirillina, — a genus of the AgathistQgian group of Bhizopoda. 
He purposes describing it more fully on some other occasion. All the speci- 
mens that have occurred to him are casts, which consist of an oblong coil of 
snbcylindrical wire-like fblds. A central irregularly twisted mass, of about 
-^ inch in diameter, is inclosed in eight or more outer folds, which are fiat or 
slightly concave on their internal surface, and oonvez externally ; they are 
arranged longitudinally, not all on the same plane, but, with the exception of 
the outermost folds, cross each other at the extremities of the coil at nearly 
light angles. The size of the folds gradually increases firom within outwards, 
but it is subject to irregularities, and frequently the folds are contracted where 
they bend o%*er the ends of the coil. The species, probably, was free and un- 
attached. 

A Yeiy pretty specimen was found in the Tullyconnel limestone, having 
one or two more folds than any of those figured in my Monograph, and with 
the outer folds more regularly arranged on one plane. 

It is of frequent occurrence in the Magnesian limestone of Humbleton Hill, 
near Sunderland. Geinits found it in the Zechstein of Corbusen, in Germany ; 
and M. Robert Eisel, Jun., informs me, that it occurs at Gera, in the Grauer 
Mergel-zechstein, which there overlies the great fossilifiBrous Zechstein. 

2. Favositbs Mackrothii, Geinitz, — PI. i., fig. 10, a, b ; Monograph, pi. iii., 

figs. 8-6. 

This is a small branching coral, the branches consisting of numerous slender, 
round, or polygonal transversely wrinkled tubes, rising perpendicularly in the 
centre, and afterwards suddenly curving out to the surfoce. 

The specimens of this fossil occurring at Tullyconnel, where it appears to be 

* I am indebted to my friend Mr. T. Rupert Jones for an account of this fossil 
and the Cythere inomata. He has also kindly supplied me with the figures repre- 
senting them. 

t This reference is to my " Monograph of the Permian Fossib of England,** 
1850, published by the PalsBontographical Society. 



74 JOURNAL OF THB GEOLOGICAL SOCIETY OF DUBLIN. 

not anoommoiii show that it often grew over the snr&oe of dead sheUi, forming 
a haeal stratum, out of which rose up, here and there,, a few plume-like 
branches. Of the two specimens represented under fig. 10 a, the slender one 
appears to have attached itself to the inside of a MytUtu squamoatUj and the 
other to the outside of another shelL The specimen figured at 10 b showis 
very distinctly the arrangement of the tubes, as displayed on a longitudinal 
section magnified. 

N<me of the specimens exhibit the transverse plates and septal foramina cha- 
racteristic of the genus, as represented, in pL iii., fig. 6, of my Monograph, 
which is to be regretted ; inasmuch as some additional evidence seems to be 
required to prove that the species belongs to the genus Favosites. Messrs. 
Edwards and Haime consider it to belong to Chastetes. 

Favorites MaekrothU is rather common in the Permlans of Durham and 
Germany. 

3. TuAJOnBCDS DUBius s Keratophjftea dubiua, SIcA/o/Acim.— PL L, fig. 11 ; Mono- 

graph, pL v., figs. 7-12. 

Asingte iragmeot, little more than a quarter of an inch in length, is all that I 
have found of this Homera-like fossil; but it is distinct enough to enable 
me to make the present identification. The genus TTuanniseut is a low, ixre- 
gnlarly-bianching Bryozoon, the branches of which bifurcate irregnUrly: 
they are celluli toons on one side ; while the other consists of a plate serving as 
a base for the cellules. In the species under consideration, the cellules are 
arranged in rows, of which there are firam three to six on the branches. The 
Tnllyconnel specimen is a portion of a branch, apparently divided at one (the 
upptf) end, and exhibitiog casts of three rows of cellules. Thamniacut duhiut 
occurs in the Permians of Durham and Germany. 

4. Myhlus squamosus, /. de C. Sowerhy, — PI. 1., figs. 3 a, and 86 ; Monograph, 

I^. ziv., figs. 1-7. 

This fossil might at first glance be considered as having a doae resemblance to 
some small varieties of the common mnssei of our coasts; it is, however, very 
distinct, being inequivalved, having a widish furrow for the reception of the 
cartilage, and a septum in the umbonal cavity of both valves. The last cha- 
racter 18 always exhibited in good casts, which show an impression of it at the 
anterior termination of the hinge, as in fig. 3 a. The specimen referred to 
shows the posterior adductor muscular impressions, and a portion of the 
pallial scar. Some specimens are wider than others; but all the varieties may 
be easily distingmshed from another Permian species — ^the Mytibu septifer 
— apparently only found in the North of England. 

This fossil is abundant in theTullyocmnelmagnesian limestone: some of the 
stones in the front wall of Mr. Slome's house are crowded with specimens, many 
of which are an inch and a half long, the laigest I have seen. It is a character- 
istic spedes of the Permian rocks of England (Durham), Germany, and Petchora 
land in Russia. 

5. Bakxvellia antiqua= ^tn'eu7a antiquoj Munsier. — PI. i., figs. 4 a, b, c, d ; Mo- 

nograph, pi. xiv., figs. 28-34. 
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This spedfiB has much the aspect of an Avicula, to which many paleonto- 
logists have refened it ; specimens, however, have oocnrred to me completely 
proving it to possess characters diagnostic of a new genus, having some rela- 
tion to Modiola, and merely a similitude to Avicula. Thus Avicula possesses 
onfy one adductor mnsde, whereas Bakevellia has been furnished with two, 
the impressions of which are displayed on the specimen (cast) represented, 
twice the natural size, under figure 4 c: fhey are also visible, but not so 
clearly, in the specimen figured at 4 b. The two muscular impressioos are 
connected by a simple pallial scar, exhibited in figure 4 c The dental cha- 
racterB, which consist of two elongated teeth— one on each side of the umbone 
— are well displayed in the oast represented under fig. 4 b. The genus pos- 
sesses a cardinal area, with three or more cartilage pits (as in Gervillia, 
Catillus, &C.), which are exhibited in the specimen last referred to. 

BakevdUa antiqua is rather tumid, ineqnivalve ; seldom having its hinge line 
exceeding three-quarters of an inch in length : the surface of the valves, as 
shown by their impressions, is marked with rather prominent lines of growth, 
or striaB, parallel to the margin. 

This species is rather common at Tnllyconnel and Gultra. It also occurs 
in the Permians of Durham, and the neighbourhood of Manchester. Mr. 
Binney fbund " casts of Bakevellia" — ^probably the same species— along with 
" Schizodus, and other shells," in the magnesian limestone at Barrow Mouth, 
between St. Bees* Head and Whitehaven in Cumberland.* It is a character- 
istic fossil in Grermany and Bussia. Other four species are known to occur in 
the Permian system. The genus is also represented in the carboniferous and 
ssliferous rocks ; the so-called Avicula socialUj common in the Muschelkalk, 
is a Bakevellia. 
6. Pledrophobus oo8TATU8= Area eosiata, Brown, — PI. L, figs. 6 a, b; Mono- 
graph, pL XV., figs. 18, 20. 

This shell is the type of an equivalved genus, first proposed in my Mono- 
graph« having some relation to Cardita. It is fumidied with two diverging 
eardinal teeth in both valves, and one dongated posterior tooth in the right 
valve. The specimen represented under figure 5 a, is a cast of the right valve 
exhibiting the groove (a ridge in the cast) into which the posterior tooth of the 
right valve fitted; but it does not display so clearly the impressions of the car- 
dinal teeth, which, however, are distinctly seen in one or two specimens before 
me. The anterior adductor muscular scar (in the present species deeply ex- 
cavated) is bounded posteriorly by a ridge, the impression of which, as well 
as that of the muscular scar, are seen at * in the same figure. 

Pleurophorut eo$tatu» is oval, and very inequilateral : it is generally orna- 
mented with three or more ribs, running from the umbone to the posterio- ven- 
tral margins, and with a number of raised lines, running parallel with the free 



* ** On the Permian Beds of the North-west of England,*' vol. xii., Memoirs of 
the Literary and Philosophical Society of Manchester. 
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edge of the valves, as exhibited in the impresnon under figure 6 b, which is 
about twice the natural size. 

This is not a rare species in the Tullyconnel limestone : it also occurs at 
Cultra, and in the neighbourhood of Manchester. In Durham, Germany, and 
Petchora-land, it is a characteristic Permian fossil The genus belongs to the 
Carboniferous, Permian, Saliferoua, and Jurassic Systems. 
7. ScHizoDDS SOHLOTHJOMI = CwulltBa Schlotheimi^Geiiutz. — PI. I, fig. 6; Mono- 
graph, pL XV., figs. 81, (?) 82. 

This spedes, which was first described firom specimens occurring in the 
Zechstein of Germany, belongs to an extinct genus closely related to Bronn's 
Myophoria. Schizodus is equivalved, and possesses cardinal teeth arranged 
on the plan of those characteristic of Trigonia, but neither longitudinally 
grooved, nor so massive as in the last genus. It differs from Myophoria prin- 
cipally in the laige to4th of the left valve being forked or bifurcated, like tlie 
corresponding- tooth of Trigonia: in Bronn*s genus this tooth is massive. 
Schizodus, I suspect, characterizes the Carboniferous, Permian, and Saliferous 
Systems. Myophoria appears to have had a longer geo-chronological range, 
since it occurs in Devonian strata and the three succeeding systems, — some of 
the so-called CucuUcas (or Dolabras, M^Coy) of the Marwood sandstone, 
(Upper Devonian) being of the genus. Goldfuss's Megalodon inmeatuM, which 
I am disposed to consider as closely related to, or evei/ identical with, Sowerby*s 
CucuiitBa angustOf C. uniiateraKty and C trapezivm^ is, I strongly suspect, 
a species of Myophoria. The Marwood fossils, it is said, are inequivalved ; 
but I suspect this is only apparent, arising from distortion or unequal com- 
pression. 

SehixoduM Sehlotheimi is rather strongly inequilateral, a little tumid, 
rounded anteriorly, and somewhat tapering posteriorly, with an oblique trun- 
cation. All the specimens that have f&llen into my hands are in the state of 
casts ; I am therefore unable to speak of its external characters, except that 
the surfece of the valves is nearly smooth, and marked on the anterior slope 
with a few faint wrinkles, impressions of which, owing to the thinness of the 
shell, are exhibited on the two specimens figured. An allied species, Sekizodus 
iruneatuSf has occurred to me with marks of colouring still preserved — dark 
spots on a light ground, somewhat similar to the pattern exhibited on the 
recent dree Castrentii. 

This is the species which I strongly suspect has given rise to the identifica- 
tions in Dr. Grifllth*s list under the names Cueuttaa unUaierali§t C. ean^lanatoj 
C, trapezwm^ and 0, Hardingii: fossils thus named are also noticed in 
M<3oy*s '* Synopns of the Carboniferous Possils of Ireland,*" 1844, but without 
their localities being mentioned.* The only explanation I can give of these 
identifications is, that spedmeos of SekuodmB Sehlotheimi occur at Cnltra so 



* In Mr. Kelly's paper, previously referred to, these fossils are stated to be from 
Cultra. 
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Taiionaly distorted as to appear as if belonging to a number of species. I 
mnst not dispute, however, the possibility of there occurring in the locality 
named more species than one^perhape the Sehizodua oUeunu of Sowerby. 

Sehixodui Sehlotheimi is rather common both at TuUyoonnel and Cultra. 
I am disposed to look on the Schizodus which Mr. Binney has found in the 
magnesian limestone between St Bees* Head and Whitehaven as belonging to 
the present species.* It is abundant in the neighbourhood of Manchester, in 
Durham, and Germany. Other two or three species of the genus occur in 
strata of the Permian period. 

8. Turbo heucimus = 7h>chilitet heiiemusy SchlothMm, — ^Pl. L, fig. 7 ; Mono- 

graph, pi. xvi., figs. 21-22. 

This and the following Gastropods are only suspected as belonging to the 
genera in which they are respectively placed. 

The present species, which rarely exceeds 8-8ths of an inch in height, has 
tumid whorls, marked with five or more rather prominent spiral ridges, crossed 
by numerous fine incremental lines. I found only two impressions in the 
Tullyconnel deposit, one of which supplied me with the gutta percha cast 
represented, thrice the natural size, under figure 7. It occurs near Man- 
chester; also in Durham and Germany. Turbo MatteunientUj an allied 
spedes, with a more elongated spire, appears to be absent at Tullyconnel, 
although it is a common Permian fossil in the neighbourhood of Manchester 
and in Durham. 

9. Turbo Thomsonianus, King. — PI. i. ; fig. 8 ; Monograph, pi. xvi., figs. 23 

and 24. 

This is a pretty little species, hitherto only known to me as occurring near 
Sunderiand, in Durham. It is smaller than the last, being seldom more than 
a quarter of an inch in height ; and difiers from it in being ornamented with 
numerous fine, thread-like spiral lines. The spire is elevated, resembling, in 
this respect, the IStrbo ManeunietuU, Only a single good impression occurred 
to me, from which I have taken the gutta percha cast represented, thrice the 
natural size, in figure 8. 
1(X Turbo Tatlobiahus, IRng, — PL L, fig. 9 ; Monograph, pi. xvi., figs. 25, 26. 
This is another smaH species, ornamented like the last, but difiering from it in 
having a shorter spire. The figure, a little above twice the natural size, is 
from a gutta percha impression taken from one of the best specimens I found 
at Tullyconnel, where it does not appear to be rare. It also occurs in the 
magnesian limestone near Sunderland, in Durham. 

11. RissoA (?) ALTERBURGBffSis » lUrbomiUa AiteiUntrgttuU, GeinUz. — PL i., 

fig. 10. 

12. (?) GiBsoiri, Brown.— Fl L, fig. 11. 

In addition to the Turbos named, a few impressions of other two species of 
Gastropods occurred to me in the Tullyconnel limestone, but so small as to 
render the identifications above given somewhat doubtfuL Both are smooth. 



* Vide reference under Bakev^Ha aniiqua* 
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The one identified with RUaoa MttnhurgenaU has the whork mote drawn out 
tlian in IL Oihsani; and the latter has apparently more whorls than the 
former. In some respects they resemble my Loxonema Jiuciaia and L. 
GemitxiaH€i, both of which, however, are more elongated. Possibly the shell 
I have identified with Brown's Bitwoa Oib§oni is the same as the TVoehus 
putillus of Geinitz. I observed similar shells in Mr. M^Adam^s collection of 
Cultra magnesian limestone foflsils. ^^ Some obscure univalves" are noticed in 
Dr. Griffith's list Riasoa GiUom occurs near Manchester, and it. AHen- 
hwyensis in Germany. 
13. Ctthbbe ? INORNATA, M^Coy. — PL i., fig. 18; Monograph, pL zviiL, fig. 9. 
Only two distinct specimens of an Entomostracan have been found at Tully- 
connel ; they are not exactly aHke in outline, but sufficiently so to be re- 
garded, for the present, as belonging to one species, which is somewhat 
between the carboniferous Cyther* inomaia of M*Coy, and the Permian C. 
Geinitziana of Jones* As a Permian fossil, the present species occmiB on the 
*coast of Dorham. 

There are thus thirteen species occurring in the Tullyconnel 
Magnesian Limestone, all of which are true Permian forms. Fur- 
thermore, the deposit is chemically and lithologically the same as 
much of the Magnesian Limestone in the county of Durham, and in 
Germany. The same may be said of the Cultra *' fossiliferous dolo- 
mite." It necessarily follows, then, that the existence of the Per- 
mian system in Ireland, is placed beyond all doubt. 

The question next arises as to which of the Permian subdiyisions 
the Tullyconnel and Cultra dolomite belongs. 

In my Monograph* I published the following Comparative Table 
of the constituent members of the German and the North of England 
Permian System : — 



MEMBERS OF THE PERMIAN SYSTEM IN 
OERMANT. 

1. Stinkstein. 

2. Rauchwacke. 

3. Dolomit, or Zechstein Dolomit 

4. Zechstdn. 

5. Mergel-schiefer. 

6. Todte-liegende. 



MEMBERS or THE PSRBDAN SYSTEM IN 
THE NORTH OF ENGLAND. 

1. Ciystalline and non-ciystalline lime- 

8tone.t 

2. Brecdatedandpseudo-brecciatedlime- 

stone.^ 
8. Fossiliferous limestone. 

4. Ompact limestone. 

5. Marl slate. 

6. Inferior or Lower New Red Sandstone. 



• * Introduction, p. xvii. 

t There occur in Yoikshire and the adjacent counties beds of marl and gypsum 
which may belong to No. 1, or they may prove a still higher member. 

X In the second or brecciated member I have only found fossils which appear to 
have been washed out of the third or '* fossiliferoas limestone** member. 
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For present purposes it is unnecessarj for me to refer to any 
but the first and third members. Both are distinguished from each 
other by palseontological differences. The first member is charac- 
terized iu the north of England only by a few species of fossils, such as 
MytUua aquamosus^ M. septifer^ Leda Vinti^ FleuropkorwcosUUua^Schi- 
xodus Schlotheimi, Cythere inomata ; whereas the third contains about 
143 species (including most of those just named), many of which are 
bryozoic corals and palliobranchiate shells. The first member is 
extensively developed on the coast of Durham, the shore cliffs be- 
tween Hartlepool and South Shields being prinoipally composed of 
it. In some localities it is highly crystalline, varying extremely in 
structure ; but in most places it is earthy, oolitic, cellular or compact, 
of a yellowish or brownish colour, and highly charged with carbo- 
nate of magnesia. The late Professor A. Johnstone has published the 
following analysis of the oolitic variety, which is very abundant 
around Hartlepool: — 

Carbonate of lime, 54*5. 

Carbonate of magnesia, i4*98. 

Alamina, iron, and phosphoric acid, . . 0*88. 
Insoluble matter, 0*24. 

I have given this analysis of the magnesian limestone of Cultra, 
because it closely corresponds with one published by Sir Robert 
Kane.* Mr. M'Adam has kindly furnished me with another of the 
Tullyconnel limestone made by Dr. Hodges, of Queen's College, Bel- 
fast, showing that it too has a very similar chemical composition. 
Thus, in its lithological and chemical characters, the first member, 
as it occurs in Durham, offers a remarkably close agreement with 
the Tullyconnel and Cultra magnesian limestones : further, both pos- 
sess a palaeontological resemblance, which is equally remarkable; 
for in the Tullyconnel and Cultra beds there is very nearly the 
same assemblage of fossils as occurs in the upper Permians on the 
coast of Durhanuf This being the case, I cannot refrain from 

* Indostrial Besooroes of Ireland, page 246. 

t Mr. Bryce states in his " Geological Notice on the Environs of Belfast," Sec., 
that Terebratolffi and Products occnr in the Cultra magnesian limestone. There is, 
probably, an error in this statement, as I certainly saw none of these fossils in Mr. 
M'Adam's collection ; nor is Mr. M^Adam himself acquainted with any ; nor are 
there any noticed in Dr. Griffith's list 

Vol. VII. I 
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drawing the conclusion, tbat the Irish *^ fossiliferous dolomite^^ 
belongs to the highest member of the Permian system, as developed 
in the north of England. 

There are some intermediate localities, the geology of which is 
somewhat confirmatory of the view just advanced. At Colly hurst 
and some other places near Manchester, there occur some Permian 
beds, which, although not dolomitic, contain an exactly similar group 
of fossils as characterizes the upper members in Durham ; and I am 
led to think, that they occupy a high position in the System. 
At Barrow Mouth, between St. Bees' Head and Wi^tehaven, in 
Cumberland, there is a bed of magnesian limestone of a cream 
colour, 10 ft. 6 in. in thickness, similar to that at Cultra, overlying 
the coal-measures, and underlying the New Red Sandstone. Fossils 
are extremely rare in this deposit; but it has yielded Mr. Binney 
*^ casts of Bakevellia, Schizodus, and other shells."* 

The parallelism which has just been made out between the Irish 
Permians and the uppermost members of the system in the north of 
England, I am strongly inclined to believe, may be extended into 
Germany ; for I have elsewheref pointed out certain evidences tend- 
ing to prove that the uppermost Permian only (Stinkstein and 
Bauchwacke) in the Thuringerwald are marked by the presence of 
a few bivalves, and by the general absence of Bryozoons and Pallio- 
branchs. 

In conclusion, the discovery of Permian beds in Ireland is of consi- 
derable geological interest ; and it may eventuate in vast industrial 
benefits. In England almost every stratigraphical group or '' sys- 
tem" occurring in central and northern Europe has been found; 
but in Ireland one interesting link in the chain is generally considered 
as being absent — the Permian System: this link, however, is now 
supplied. Further, in many parts of Tyrone and the adjoining coun- 
ties, there are beds whose relative position has long been looked on 
as doubtful; but the presence of a well-known Permian rock at 
Tullyconnel is highly calculated to settle their exact geological age. 
With reference to its industrial importance, there are several dis- 
tricts in the province of Ulster whose surface rock is a freestone, 
generally supposed to be the "New Red Sandstone," — a formation so 

• Binney " On the Permian Beds of the North- Weat of England." 
t Monograph, *^ Introdaction,*' pp. xvi. xvii. 
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geologically high above the coal-measures as to render, in many 
cases, the sinking of a colliery shaft through it a ruinous speculation. 
Should, however, the so-called '< New Red Sandstone" turn out to 
be the Rothe-todte-liegende, or Lower New Red, as I suspect will 
be the case with that in the south of Tyrone and the adjacent part 
of Armagh, no expense ought to be spared in boring through it, 
with the view of reaching workable beds of coal, similar to those of 
Coal Island, at no great depth below the surface; and there ought 
to be no delay whatever in ascertaining their existence below the 
Permian limestone of Tullyconnel. 

DESCRIFTION OF PLATE X. 

Fig. 1 a. Favorite$ Mackrothii. Natural size. 
„ - b. Another specimen, magnified. 
,, 2. Thamniscua duhitu. Twice the natural size. 
f f 3 a. Mytilua squamosua. Twice the natural size. Cast showing impressions 

of the pallial line, and the posterior adductor muscle. 
„ - b. Another specimen, a cast * Twice the natural nze. 
,, 4 a. BakeveUia antiqua. Natural size. Cast. 

„ - b. Another specimen. Cast, enlarged, showing impressions of the teeth, car- 
tilage pits, and adductor muscles. 
„ - c. Another specimen. Twice the natural size, showing impressions of the 

pallial line, adductor and other muscles. 
„ - d. Another specimen. Natural size. 
„ 6 a. Pleurophortu costatut. Cast, somewhat enlarged, showing impressions of 

the posterior tooth, the anterior adductor muscle, and the ridge behind 

the latter. 
„ - b. Another specimen. Impression of, twice the natural size, showing the ribs 

emanating from the umbone. 
„ 6. Schizodut Schlotheimi. Casts, natural size. This is one of the specimens 

collected by the assistants under Col. Portlock. 
„ 7. Turbo helicinitt. Thrice the natural size. 

„ 8. Thonuonianua, Thrice the natural size. 

„ 9. Taylorianua. A little above twice the natural size. 

„ 10. Rusoa (?) AUenhurgenna, J ^^^^ ^^^ ^^^^^ ^^ 

„ 11. (?) GUbaoni. ) 

„ 12 a. SpiriUina puHlia. ) ^ ^^^^ ^^ diameters. 
,,-b. ) 

„ 18 a. Cuthere (?) inomata, \ , ^ ,. ^» , - 

f X about 8 diameters. The specimen under ngure a 

" ( has a comer broken off. 

„ — c ; 

All the specimens represented in the plate, with the exception of the Spi- 
rillina and Cy there, are placed in the palieontological collection of the Museum 
of Irish Industry, mounted and named. 
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Gbntlemkn, — I feel considerable diffidence in addressing you on 
this, the twenty-fifth anniversary of the formation of the Society, 
fully aware of my own deficiencies, and of the high character and 
scientific distinction which my predecessors have justly earned for 
themselves by their labours in the field of Geology, and the valua- 
ble contributions they have added to the stores of geological lite- 
rature. Moreover, from a pressure of circumstances during the 
past year, I had been particularly trammelled with engagements such 
as precluded me from following up very closely this interesting sci- 
ence. I have long been much interested in its progress; and al- 
though I have not had many opportunities of investigating the 
different sections of the country, it would argue a very uninquiring 
or apathetic mind, when once initiated into its mysteries, however 
superficially, not to have taken some pains to ascertain the new 
phases which Geology is assuming, the theories which have stood 
the test of time and discussion, as well as the great advance which 
the united labours of the mineralogist, the palseontologist, the che- 
mist, and the mathematician, have contributed to produce of late 
years. I feel most proud of having been called on at such a time to 
preside over you; and, although our numbers are comparatively 
few and our papers not very frequent, I have the highest authority 
for stating that the London Geological Society — which may be 
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called the parent of all such societies — is already proud of the zeal 
and achievements of some of oar members. 

The Report of the Council having entered into statistical details, 
I shall not dwell much on the proceedings of the past year. I may, 
however, be permitted to congratulate you on the very important 
and interesting paper read by my learned predecessor and Mr. 
Salter on the line of demarcation between the Carboniferous and 
Devonian rocks in the south of Ireland. This is a most important 
and interesting subject ; and without expressing any opinion upon 
this controversy, I am sure you will join with me in the wish that we 
may have such further detailed information as may set this point at 
rest Our worthy Vice-President, Dr. Griffith, has entered into 
the field, and I trust that he will continue to favour us with his ex- 
tended researches. There are at the present moment several similar 
controversies afloat, such as the distinction between the Cambrian 
and Lower Silurian rocks, between the Eocene and Cretaceous for- 
mations ; and, indeed, as might naturally be expected, the gradual 
progress of the science, and the minute investigation which is being 
extended to all the strata of the earth, show the extreme difficulty 
of drawing abrupt lines of distinction on palseontological grounds. 
Mr. Du Noyer has given us a very interesting communication on 
the neighbourhood of Eillarney ; and Professor King, of Queen's 
College, Galway, has given us a most important paper on the depo- 
sits of Artrea in the county of Tyrone, which he demonstrates to 
belong to the Permian period, instead of the New Bed Sandstone. 
This discovery may lead to the most important results with re- 
ference to the working of our coal mines. We have also had 
some most valuable papers on the composition of the Irish granites. 
Every one who has heard the Bev. Samuel Haughton's contribu- 
tions must be aware of the great accuracy of his investigations; 
and I understand that he has obtained most original mineralogical 
data for classifying by eye the different granitic rocks. The Bev. Pro* 
fessor Galbraith has also been a most assiduous labourer in this field. 
And here I hope that I am not travelling beyond my province 
in alluding briefly to the controversy in which this gentleman has 
engaged with reference to the existence of porcelain clay in Ireland. 
No one (»n be better qualified than he is to express an opinion of 
the quality of the Irish clay, or of its fitness for the production of 
those beautifal wares, which have added so much lustre to the ma- 
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nufacturiDg reputation of Stafifordsbire, and so much wealth to its 
inhabitants. We must also look to him, and such philosophers, to 
dispel erroneous yiews which may lead to popular delusions and 
rash speculations. However, I am myself deeply impressed with the 
importance of advancing by every means in our power the indus- 
trial wealth of Ireland; and we must consider that if our country 
does not contain within itself all the ingredients for the manufac* 
ture of porcelain, it is well known that neither in Staffordshire nor 
Worcestershire are to be found any of the raw materials used in 
its manufacture, unless coal is to be included in this term. With 
the great extent of granitic and quartz rock in Ireland, there is 
nothing improbable in the discovery of kaolin and silex fitted for 
manufacture, and if the kaolin is in an impure state, it is well worth 
the pains of experimental philosophers to ascertain whether there is 
not some easy process of purifying it from the iron and other dele- 
terious ingredients which it may contain. Far, however, be it from 
me to urge the establishment of manufactures of this kind on the 
loose data that have been brought forward, as I am convinced that 
without due energy and perseverance no enterprise can succeed, and 
that with these valuable assistants there is no country which is not 
able to place itself in an advantageous position in the markets of the 
world. 

Another interesting subject is the Drift of Ireland. As Profes- 
sor Jukes has well observed, it has not been treated with the atten- 
tion it deserved. Mr. Thomas Stanly has, however, read a paper on 
the subject; and I trust that Mr. Kelly has not abandoned a subject 
into which he has inquired with his usual accuracy and discrimina- 
tion. We also owe to Mr. Kelly a very voluminous catalogue of 
fossils of the Irish Carboniferous Limestona One of the character- 
istic features of geologicalliteratiire is the disposition to divide the 
labour of observation into monographs, and no system is more 
likely to enable us to place Geology nearly on the footing of an exact 
science. 

It may appear great presumption on my part to attempt any- 
thing like a review of the general state of Greology at the present 
moment, and therefore I shall not attempt any such thing; — but I 
cannot deny myself the gratification of congratulating you on the 
great addition we have received during the past year to the informa- 
tion we previously possessed of the physical structure of the globe. 
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Even a cursory reader could not fail being struck, even a very few 
years since, with the very great blanks which prevailed in the geo- 
logy of countries that ought to have been by this time tolerably 
well known. One great blank has been, in a great measure, removed 
by the wonderful map of India by Mr. Greenough — the Nestor of 
Geology; he will transmit his name t6 future ases by two maps, 
which contained at the time of their publication an enormous amount 
of information for any single private individual to have compared and 
digested. The Geological Survey, under the auspices of the East 
India Company, will of course supply exact information on those 
points, not only of the greatest value in a scientific point of view, 
but of great use to every industrial undertaking, whether it be 
mining or agricultural; whether it be to make roads, or to convey 
water from a damp to a thirsty soil. The rapid extension of those 
geological surveys is probably the most characteristic feature of the 
day. Not only France and Germany have nearly completed this 
work, but our Transatlantic brethren have made great efforts, and 
are still doing so, to promote the many capabilities of their enormous 
territory. Isbister's Essay on the Geology of North America, pub- 
lished in the English Geological Journal, contains a vast amount of 
information on those inhospitable latitudes, which have been tra- 
versed by so many expeditions, and in which, alas, many a hero has 
fallen a martyr to his duty and his love of science! It is very 
gratifying to find Mr. Sharpe investigating, with his usual accuracy, 
the interesting provinces of Portugal; and some precise information 
about Spain is very much required. It is true that Capt Widdring- 
ton several years ago, in his interesting Tour, described many of its 
more peculiar features. Mr. Pratt and the gentlemen connected with 
the Asturian mines have also given us some occasional glimpses into 
the interior of the crust of that rich land. Dr. Daubeny also gave 
an interesting description of his search after the Apatite mines of 
Estremadura. There has also been a great accession to our know- 
ledge of the geology of South Africa. Captains Gordon and Suther- 
land have identified and described the cretaceous strata of Port Natal. 
However, probably the most original and curious fragment of extra- 
European geology is Mr. Loftus's account of the mountain ranges 
extending on each side of the boundary between Turkey and Persia. 
He has made a noble use of his opportunities when connected with 
the Mixed Boundary Commission ; and it is very much to be wished 
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that a detailed and well-illustrated report should be published 
tinder the Goyemment supervision as to that district. The great 
impetus which the gold discoveries have given to the physical ex- 
ploration of Australia still continues to produce the most valuable 
results. Mr. Clarke, Selwyn, and others, are constantly adding to v 
our knowledge of the formations of that continent, and it will sur- 
prise every inquirer who a few years since would have been dependent 
on the superficial inquiries of Mitchell, Streletzki, and the hurried 
notes of our late worthy President, to find the number of well 
qualified labourers in this field. The French Government has gene- 
rally been successful in combining the objects of war and science, 
and few of their expeditions into wild countries during the last 
thirty years have been unaccompanied with a scientific and artistic 
staff. To them we owe the valuable reports on Egypt, the Morea, 
Algeria; and I have no doubt that, at the conclusion of this war 
with Russia, there will appear, at the expense of the French 
Government, some important contributions to the natural history 
of Turkey and the Crimea, if not of the Baltic. If the additions to 
the range of our inquiries are satisfactory, it is equally satisfactory 
to find that we are rapidly obtaining a much more accurate knowledge 
of those productions, with which we flattered ourselves we were 
tolerably well acquainted. How invaluable the researches going on 
tinder the care of the gentlemen of the Ordnance Geological Survey 
in the Silurian and Cambrian rocks I It is to be hoped that they 
will be rewarded with the discovery in Great Britain of the unique 
protozoic fossil, the Oldhamia. In an equally interesting field, Mr. 
Prestwich has made discoveries startling and original. The London 
clay may be said to have been the first and most minutely explored 
of English fossiliferous beds, and yet it remained for Mr. Prestwich 
to place them in their proper position, and to find equivalents for one 
of the Parisian beds which had escaped the most accurate observers. 
The great English geologists do not appear by any means to be 
resting on their oars, or to trust to their past acquired name for 
maintaining their proper position in the geological world. Sir Ro- 
derick Murchison, ever bent on extending and correcting his former 
observations, has published a most interesting Report on the Geology 
of the North of Germany. We cannot be too grateful to him for his 
giving us the true place of the Nummulite beds. Mr. Hamilton, 
the learned President of the Geological Society, is indefatigable in 



president's annual address. 87 

working out the Ehenish formations. The Bey. Professor Sedgwick 
has not relinquished his hold of the lower Silurian deposits ; and 
Sir Charles Lyell, who supports his beautiful theory with such an 
array of information, and such a clearness of expression, that one 
cannot avoid yielding one's assent to them, has produced a detailed ac- 
count of the island of Madeira. It may not, perhaps, be out of place 
here to make a few obserrations on those important practical sub- 
jects on which our members can throw the light of their talent 
and their industry. Every scientific inquiry is, doubtless, practically 
useful ; and although many sciences may not appear likely ever to 
lead to positive results, experience has proved otherwise. The great 
value of Conchology is a striking proof of this assertion. I need not 
allude to the importance of the fullest information being supplied to 
us relative to mines, to coal, or to salt. The different mineral raw 
materials scattered through the country — our beautiful marbles, 
which are at present so inefficiently worked — the different questions 
relating to the connexion between Agriculture and Geology — all 
should engage our close attention. I may also invite your particular 
attention to the question of the bogs. Monographs of these made by 
competent persons would, in my opinion, be of the greatest practical 
importance, and there are many theoretical questions connected with 
them which have not obtained the attention which they deserve. 
From a very partial observation, I cannot resist the conclusion that 
a great portion of the surface now covered with peat is of recent 
formation, and it would be most important, in the absence of topo- 
graphical and historical information, to obtain geological data, so as 
to settle this subject. No gentleman could be more competent 
to deal with it than Professor AUman, who combines such an 
amount of zoological and botanical knowledge with Geology. He has 
been obliged to resign his place on the Council from .the pressure of 
his new duties, and we must feel proud of one of our alumni being 
placed in the high position of successor to Professor Forbes. With 
my friend Professor Jukes, I have had the painful task to mourn over 
his loss. He conferred great benefits on the Irish Geological Survey, 
and it will be long before we see his equal in Paleontology. 

This year has also been signalized by the loss of Sir H. de la Beche, 
the head of the Geological Survey. He was a member of this So- 
ciety, and anxious for its success. It is hard to speak in sufficiently 
high terms of the obligations which we owe him. He may not have 

Vol. VII. K 
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possessed the genius, the acquirements, the eloquence of a Sedgwick, 
a Buckland, a Murchison, or a Lyell ; he may not have had the same 
gift of clothing the most abstruse questions in clear and intelligible 
language: but to none does our science owe more. He was one of 
the earliest cultivators of it, one of the most industrious observers^ 
a good mineral(^st, and the founder of the Ordnance Geological 
Surrey and the Museum of Practical Geology and the School of 
Mines. He was also a most constant contributor to the Transactions 
of the Geological Society. His '* Geological Manual," and '* How 
to Observe in Geology," have long been considered as standard 
works; and one of his earliest and least known productions, '*Ee- 
searches in Theoretical Geology," is remarkable for some very inter- 
esting views of the probable mode of formation of our planet. His 
loss will be long and deeply felt ; but a more efficient and fit successor 
could not be found than Sir Roderick Murchison, and under his 
auspices I have no doubt that in a few years' time all our geologi- 
cal questions will have been so far elaborated, that it will indeed be 
a difficult task to make any important discoveries in it, except by 
resorting to the aid of that great discoverer of unknown worlds-— the 
microscope— by means of which Ehrenberg has extended to such an 
extraordinary degree the domain of nature, and enlarged our views 
of the power and intelligence of the Supreme Being and Creator of 
the universe. 



▲T THB 

ANNUAL GENERAL MEETING 

HELD ON 

WEDNESDAY, FEBRUARY 13th, 1866, 

GILBERT SANDERS, ESQ., 

IM THB CHAIB, 

The following Report from tbe Council was read and adopted : 

Yomi Council offers the usual list of the Members actually belong- 
ing to the Society, from which it appears that the effective strength 
of the Society consists at present of 165 Members. 

Honorary Members, 5 

Corresponding Members, 4 

Life Members, 43 

Annual Members, 82 

Associates, 81 



Total, .... 165 

In the first Appendix to this Report, a statement of the total 
Members gained and lost during the year is given, from which it 
appears, that we have gained nine new Members to our list during 
that period. 

The following view of the progress of the Society, for the past 
ten years, is submitted to your attention, as it appears to your 
Council to afford an encouraging prospect of our future success; 
as the Journal of the Society proves that the additional Members 
gained by us from year to year have been not merely additions to 
our numbers, but also useful additions to our stock of working geo- 
logists: — 

Number of Members for Ten preceding years. 



In 1846 84 Members 

n 1847 91 

„ 1848 97 „ 

„ 1849 100 „ 

„ 1860 110 „ 

„ 1861 123 „ 

Vol. VII. 



In 1862 182 Mraibers. 

„ 1863 142 „ 

„ 1864 146 „ 

„ 1866 166 „ 

„ 1866 166 „ 
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During the past year the papers read before the Society have 
been unusually interesting, and some of them likely, from their 
practical bearing, to possess an interest for many who are not as 
yet Members of our Society. It is hoped by your Council that 
the increased circulation likely to be obtained by our publications, 
in consequence of the recent arrangement with the Editors of the 
Natural History Review, will attract the notice of some who may 
wish to join the Society; and that our labours, becoming better 
known, will be better appreciated than they have yet been by 
many whose interests are intimately connected with the progress of 
Geological Science. 

The first number of the Natural History Review, which contains 
the Journal of the Geological Society of Dublin, has been already 
delivered to each Member of the Society not in arrear of subscriptions ; 
and it is hoped that a similar nuYnber of this Review, containing 
papers read before your Society, will be placed each quarter in the 
hands of all our Members, who will thus receive the publications 
of the Society four times per annum, instead of, as hitherto, only 
once; and that too at an uncertain interval. 

Let each Member of the Society make his friends acquainted 
with the advantages to be obtained by joining us; and let us en- 
deavour to increase the number of our Subscribers to an extent 
which will place us in a position, which, in a financial point of view, 
will be suitable to the important objects the Geological Society of 
Dublin has kept steadily in view for the quarter of a century 
during which it has lived and thriven. 

Your Council also desire in this Report to acknowledge the libe- 
rality of the Board of Trinity College, by which they have been 
enabled to make some valuable additions to the list of their publi- 
cations. 

In the Appendix following the Report will be found the state- 
ment of our accounts for the past year, from which it appears that 
there was a balance of £28 13^. 5d. to the credit of the Society on 
January 1, 1856. 
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APPENDIX TO ANNUAL REPORT, 



Na L 

IIEBIBEBS ADDED. 



Htmormy Corresponding Members, 

John S. Kenne^jr, Esq. 
Henry B. Medlicott, Esq. 

Lifi Members. 
fiamfson Carter, Esq., C. K 

Ammud Members. 

Griffin Byrne, Esq. 
Edward S. Clarke, M.D. 
Lord De Yesci. 
J. W. Kavanagli, Esq. 
Thomas W. Kingsnull, Esq. 
John Uoyd, Esq., €. E. 
Dominick M^Cansland, Esq. 
HamUton Willis, Esq. 



jiuodates. 



Robert Barton, Esq. 
W. B. Brownrigg, Esq. 
Henry D. Crozier, Esq. 
John W. Ebher, Esq. 
Jacob Henry Geoghegan, Esq. 
Robert Gwynne, Esq. 
W. K Hamilton, Esq. 
Francis Hewson, Esq. 
John Hime, Esq. 
Alexander Johnson, Esq. 
D. A. M'Cready, Esq. 
John Nolan, Esq. 
John Richardson, Esq. 
Richard W. Stewart, Esq. 
Arthnr G. Waller, Esq. 



LOST FROM DEATH AKD OTHER CAUSES. 



lAfe Members, 


Lnke White, ^eq. 




e>ir Henry T. De La Beche. 


Richard Wolseley, Esq. 


• 


Annual Members, 


Assoeiaies. 




Hans W. Allen, Esq. 
Professor Allman, M. D. 
Halliday Brace, F^^. 
William W. Campbell, Esq. 
Emerson Dawson, Esq. 


Arthur Jacob, Jan., Esq. 
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PRESENT STATE OF SOCIETY. 

Honoraiy Members, 5 

Corresponding Members, 4 

Life Members, 43 

Annual Members, 82 

Associates, 81 



165 



In Febmaiy, 1855, ...... 156 Members. 

In February, 1856, 165 „ 

Gained, 9 Members. 



No. II. 

DONATIONS SINCE FEBRUARY, 1855. 

1855. 
Feb. 16. — Proceedings of the Royal Irish Academy, Vol VL, Part 1. Presented 

by the Academy. 
Mar. 8. — Rejoinder to Professor BOne-Edwards and Mr. Bowerbank. On the 

May Hill Sandstone, and the Paleozoic System of England. By the 

Rev. Professor Adam Sedgwick, F. R. S., F. G. S. Presented by the 

Author. 
Mar. 14. -.-A Fossil ** Bone.** Presented by Edward Fitzgerald, Esq., Toughal 
Mar. 28.— Proceedings of the Linnean Society, Nos. 42 to 58 ; with a List of the 

Society, 1854. Presented by the Society. 
April 4.^The Mining Journal, Nos. 1019, 1022, and 1023. Presented by the 

F/litor. 
April 30. — Selections from the Records of the Bengal Government, Nos. 6, 8, and 

18 (1852-8). A Geological Report on the Eymore Mountains, the 

Ramghnr Coal Fields, and on the Manufiacture of Iron, &c. By D. H. 

Williams, Esq. A Geological Report on the Damoodah Valley. By 

D. H. Williams, Esq. Presented by Thomas Oldham, Esq., F. R. S. 
April 80.— Proceedings of the Zoological Society of London, Nos. 201 to 257. 

Presented by the Society. 
June 6. — The Natural History Review, Nos. 5 and 6« Presented by the Dublin 

University Zoological Association. 
June 13.— The Mining Journal, No. 1029. Presented by the Editor. 
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June 13. — Proceedings of the linnean Society, Nos. 69 and 60. Presented by the 

Society* 
June 20. — ^Abstracts from the Meteorological Obsenrations taken at the Stations of 
the Royal Engineers in the year 1868-4. Presented by Lieut-CoL 
James, R. E. 
June 29. — Transaetbns of the Kilkenny Arcfasological Society, for the year 1868. 

Presented by the Society. 
July 10. — On an Analysis of the Potash and Soda Felspars of one of the Dublin 

Monntains. By Francis H. Jennings, M. R. I. A., F. O. S. Presented 

by the Author. 
Sept 24. — Prooeedings of the Liverpool Literary and Philosophical Sodetyi No. 9. 

Presented by the Society. 
Oct 8.— On the Permian Beds of the North-west of England. By Edward W. 

Bfamey, F. Q. S. Presented by the Author. 
Oct 16.— The American Journal of Science and Arts. Second Seriesi No. 69, 

Sept, 1866. Presented by the Editors. 
Oct 20. — A Memoir on the Extinct Sloth Tribe of North America. By Joseph 

Leidy, M. D. Publications of Learned Societies and Periodicals in the 

Library of the Smithsonian Institution, Part L Eighth and Ninth 

Annual Reports of the Board of Regents of the Smithsonian Institution, 

1868-4. Presented by the Smithsonian Institution. 
Oct 20. — Report on the Agriculture and Geology of Mississippi; embracing a 

Sketch of the Social and Natural History of the State. By B. L. C. 

Wailes. Presented by the Author. 
Oct 20.— Proceedings of the Boston Sodety of Natural History, Vol. IV., Nos. 

26, 26 ; YoL Y., Nos. 1 to 11. Prssented by the Sodety. 
Oct 20.-— Proceedings of the New Orleans Academy of Sdenoes, Yd. L, No. 1 ; 

with the Constitution and By-Laws of the Academy. Presented by 

the Academy. 
Oct 26. — Introductory Lecture on Geology ; delivered by H. B. Medlicott, A. B. 

and C. E., T. C. D., Professor of Geology, to the Students of the Tho- 

mason Civil Engineering College, Roorkee, on the 16th May, 1866. 

Presented by the Author. 
Oct. 27. — ^Abstracts of the Proceedings of the Ashmolean Society, Yols. L, II. 

and Nos. 81 and 82. Presented by the Society. 
Oct. 81. — ^Address to the Royal Geographical Sodety of London; ddivered at the 

Anniversary Meeting on the 28th May, 1866. By the Bight Hon. 

the Earl of EUesmere, E. G., D.C.L., &c, Preddent Presented by 

the Sodety. 
Nov. 6. — ^Transactions of the Royal Scottish Society of Arts, VoL lY., Part 8. 

Presented by ihe Sodety. 
Nov. 10. — Tours in Ulster : a Hand-book to the Antiquities and Scenery of the 

North of Ireland. By J. B. Doyle. Presented by the Author. 
Nov. 14.— The Natural History Review, Vol. II. Presented by the Editors. 
Nov. 14.^^A Geological Map of India. By W. Greenough. Presented by the 

Executors. 
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Nor. 14.— A Geological Map of Wisconain. B7 I. A. Lapham. Presented b7 the 

Compiler. 
Not. 26. — On the Cleavage of the Deroniana of the South-weat of IrdancL B7 

Bobert Harkneaa, F. B. a £., F. G. S., and John Blytb, M. D. Pre- 

aented by the Authors. 
Nov. 26.^0n the Geology of the Dmgle Promontoiy. By Bobert Harkneas, 

F. B.a K, F. G. a Presented by the Author. 
Dee. 19. — Description Gtologique da D6partement de la Seme-Infgrieiire. With 

Atlas. Par M. Antome Pas^. 4to. Bouen, 1832. 2 vols. Pre- 
sented by the President 
Dec 19.— The AmericaD Journal of Science and Arts, No. 60. Presented by the 

Editors. 
Dec. 21. — Historic SodeCy of Lancashire and Cheshire. — Proceedings and Papers, 

Vols. L to YL, and "Transactions,** YoL VIL Presented by the 

Society. 
1856. 
Jan. 2. — Qnarterly Journal of the Geological Society of London, Nos. 41 to 48. 

Pnsented by the Society. 
Jan. 2.*-Jouroal of the Boyal Geographical Society of London, Vol. XXIV. 

With a Paper on the Origin, Objects, and Progress of the Sodety. 

Presented by the Society. 
Felk 18. — ^Proceedings and Transactions of the Kilkenny and South-east of Ireland 

Archsological Society, for the year 1866, VoL ilL, Part 2. Pre- 

* 

sented by the Society. 
Feb. 18. — ^The Athensram, 1856. Presented by the Editor. 
Feb. 18.— The Literary Gazette, 1866. Presented by the Editor. 
Feb. 18.— Journal of the Society of Arts, Nos. 117 to 168. Presented by the 

Society. 
Feb. 18.— The Irish Beporter, Nos. 1 and 2. Pnsented by the Editor. 
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The Report having been read and adopted, the Ballot was closed, 
and the following Officers and Council declared duly and unani- 
mously elected. 

IX>RD TALBOT DB MAULHIDB. 

JAMB8 APJOHN, IC D. 
PBOFBaSOB HABVET, M. D. 
J08BPH BBBTE JUKHS, M. A. 
RBV. HUMPHBET LLOTD, D. D. 
BICHABD OBIFFITH, LL. D. 

WnaavixtxB : 

SAMUEL DOWniNG, O. E. 
OILBEBT 8AKDEBS, ESQ. 

Secretaries : 

BET. PBOFE880B HAUOHTON, F. T. C. D. 
FBEDEBICK J. SIDNEY, LL. D. 

(IDouncil: 

BOBBBT BALL, LL. D. 

JOHN MACDONNELL, M . D. 

ROBEBT GALLWELL, ESQ. 

BOBEBT MALLET, a B. 

BEY. J. A. OALBBAITH, F.T. C. D. 

JOHN XELLT, ESQ. 

OBOBOE MCDOWELL, F. T. C. D. 

EDWABD WEIGHT, LL. D. 

BIOHABD PUBDT ALLEN, ESQ. 

BEV. OBOBOE LONOFIELD, F. T. O. D. 

SAMUEL OOBDON, M. D. 

JOHN B. DOTLE, ESQ. 

THOMAS BUTTON, ESQ. 

DOMINICK M'OAUSLAND, M. A. 

WALTEB S. WILLSON, ESQ. 
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The Society met on the 9th of January, 1856, on which occasion 
the following Paper was read. 

ON THE QEOLOOY OF THE LAKE DISTRICT OF KILLARNEY. 

BY MB. GEO. V. DU NOYER. 

The district to be described comprises in superficial extent an area 
of about 100 square miles, inclusive of the Lakes; and is marked on 
the Ordnance Survey Index of the county of Kerry as sheets 65 ; 
southern half, 66, 73, 74 ; and the northern halves of 83, 84. It will 
be seen, therefore, that Carrantwohill Mount, Macgillicuddy*s Reeks, 
and the Black Valley, the Range of Knocknabreda, with Croma- 
gloun and Tore Mountains, the rocky ridge terminating in the Eagle's 
Nest, Cliff, Mangerton, and the Devil's Funch-bowl, are included 
in this area. 

As he proposed noticing the rocks in descending order, he had 
first to speak of 

THE COAL-MEASURES. 

These occupy but a small portion of the district, and constitute 
its northern boundary, forming the low ridge of ground on which the 
old church of Aghadoe stands. They consist of thick beds of dark 
gray, splintery shale, often almost black, and sometimes presenting 
a concretionary structure. Through these shales are thick and 
thin bands, and often sets of beds of hard gray and olive gray grits, 
in the thinner layers of which, impressions of coal plants are not 
imcommon. The only point of present geological interest connected 
with these coal-measures is the fact, that wherever they can be well 
observed along their southern boundary, they invariably dip to the 
south from 3(f to 65^, — thus appearing to underlie the Carboniferous 
Limestones. As this discrepancy in the dip is persistent for many 
miles from the west of Killarney to Mallow, a distance of fully 50 
miles, it can only be accounted for by supposing either a fault, or 
an inversion of the beds by contortion. 

CARBONIFEROUS LIMESTONES. 

In Muckross Demesne occurs the most perfect development of 
the Carboniferous Limestones of the Killarney district. The upper- 
most beds there, or those which occur in the eastern portion of the 
Demesne, are all of a light gfay colour, close-grained and finely la- 
minated, — a structure apparently in many instances due to cleavage ; 
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but where the bedding is at all discernible, it dips southward from 
35^ to 40^; where the cleavage prevails, its inclination and strike 
coincide with those of the beds. Fossils are sparingly scattered 
through these limestones, and consist chiefly of crinoid fragments. 
As we proceed westward, dark gray chert sometimes occurs in irre- 
gular and thin lumpy layers, but generally the rock is homogeneous 
in character. Below the beds just described are others which are 
finely crystalline, with numerous hard, irregular, semi-calcareous 
layers, weathering out like chert These siliceous beds are well 
seen on the western shore of Dundag Bay, close to Muckross Abbey, 
the seat of Colonel Arthur Herbert; they also dip southward at 
60^ to 70^ and may probably be about 200 feet in thickness. The 
same beds cross the entrance to Ealbeg Bay; and close to the Devil's 
Island they are contorted in such a manner as to indicate the presence 
of a fault, which he named the Doo Lough fault 

Immediately below these siliceous beds, light gray laminated 
limestones again occur, similar in character to those first described, 
and traceable along the shore of Mine Paddock Bay still farther to 
the west, dipping south at 40^, and presenting a thickness of about 
300 feet 

At the northern extremity of Mine Paddock Bay a remarkable 
set of beds are now observed. These are best seen at the '' Marble 
Quarries" west of the bay, and consist, first, of thin lenticular layers 
of white, pink, and greenish compact marble, with numerous irre- 
gular lamins of green and purple argillaceous shale, not calcareous. 
Second, light-gray compact marble, in very thin layers, with light 
green argillaceous shale partings, the average dip of all being south- 
wards at 30^ with a thickness of about 50 feet These beds are 
totally devoid of fossils. Below these marble layers the limestone 
becomes gray and finely crystalline, with chert layers arranged 
closely together. As we descend in the series, the chert dies out; 
and along the shore east of the old copper mine the limestone becomes 
decidedly crystalline and fossiliferous, rather regularly bedded, and 
the chert occurs sparingly in nodules. About 500 feet west of the beds 
last described, the old copper mine occurs ; it appears as occupying 
a break in the limestones, striking E. N. E. from the shore, where 
it is filled with decomposed iron pyrites. Fragments of copper 
pyrites lie scattered about, and many of these, when broken, exhibit 
strings of galena. West of the lode the limestones become thin- 
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bedded, dark gray, finely crystalline, and occasionally compact with 
crinoid fragments and other fossils; and these beds rapidly graduate 
down into the Carboniferous Slate, as we proceed still further to the 
west. ' 

If therefore we take the thickness of the limestone, from the top 
of the first siliceous beds observed at Dundag Bay to the top of the 
Carboniferous Slates, we have a total amount of 800 feet; this does 
not include the upper beds to the east in Muckross Demesne, the 
thickness of which is nowhere ascertainable. At the entrance to 
Coolough Bay, west of the copper mine, the Carboniferous Slates are 
well seen. They average about 250 feet in thickness, and dip south- 
wards at 40^. In general character they consist of dark gray slate 
beds, with a few thin crystalline limestones, thin gray grits, and gritty 
slate layers, all more or less fossiliferous. The most common fossils 
are: — Orihiafiliana^ Strophomma erenistria^ Spirifer di^unctua^Athy- 
ris planosulcata, Fenestella plebeia, and stems of Actinocrinus. At 
the base of the section, and resting on the upper Old Red, there is a 
set of thin gray grit layers and gritty slates, almost devoid of fossils, 
and probably occupying the position of certain well-marked beds in 
the Bantry Bay section, termed by Mr. Jukes, Comhola grits. 

From Coolough Bay the Carboniferous Slates strike westerly, with 
the same dip as last observed, till they cross over from Muckross 
Peninsula (south of Brickeen Bridge), on to Brickeen Island, where 
they, as well as the upper Old Red beds, are cut off abruptly by a 
N. and S. fault, which he named the Brickeen Island fault ; and here 
the Carboniferous Slates and Limestones of Muckross terminate to 
the west 

Returning now to the marble quarries, and taking those peculiar 
beds as a well-marked geological horizon, they can be traced east- 
wards for the distance of 1200 feet, when they abut against the 
Doo Lough fault, and are shifted northwards about 250 feet by the 
fault which is a downcast to the N. E. ; where the line of this fault 
crosses the gray compact limestone, underlying the marble layers, 
the former is changed to a light brown dolomite. He remarked that 
the Doo Lough fault had a probable strike of N. 55° W., traversing 
obliquely across Muckross Peninsula from the small promontory on 
the south close to the Devil's Island, right through the centre of 
Doo Lough, and from thence into the small rocky inlet west of 
Ardnagluggen Point, on the north shore of Muckross. 
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On the north shore of Muckross, the limestones, though well ex- 
posed, do not present such clear sections as on the south ; and at one 
inlet, to the east of the Carboniferous Slates of West Meadow Bay, 
a dyke-like mass of light brown crystalline dolomite, 6 to 8 feet 
thick, filled up an apparent fault in the limestone below the Car- 
boniferous Slates of West Meadow Bay, which dip S. and S. E. at 
from 25^ to 40^. The upper Old Red beds appear on the south 
shore of the bay. 

UPPER OLD BED SANDSTONE.* 

The upper Old Red observed in Muckross Demesne occurs in a 
band of about 400 feet in thickness ; it is well seen in the south 
shore of West Meadow Bay, where its general strike is W. 8. W. It 
abuts against the east side of the Doo Lough fault, which, being an 
upcast to the S. W., shifts it for a considerable distance to the south- 
ward; these beds are then traceable on the south shore of Doo Lough, 
from whence they continue westerly till they strike on Brickeen 
Island, where they are cut off by the fault previously noticed. They 
may be briefly described, in descending order, as consisting of: — 1. 
Thick and thin quartzose grits. 2. Purple slates. 3. Greenish and 
gray shales, and slates with sandy slate beds, containing root-like 
impressions of plants. 4. Tellow grits and shales, with thin calca- 
reous layers. 5. Gray grit. And lastly, purple slates. 

Directly below the upper Old Red, just described, are a series of 
purple slates and grits, which preserve the same character for the 
thickness of 400 feet, when a mass of hard, irregularly bedded, light 
greenish-gray grits occur, quite free from purple slates. These form 
the cliffs from Ardnagluggen Point to the Gun Rock ; calcareous 
bands occasionally appear through these beds. 

The eastern half of Brickeen Island, with the adjoining rocky 
islets to the north, is formed of purple slates and grits ; but these 
are cut off by the Brickeen Island fault, and abut against the lower 
greenish-gray grits which form the western extremity of the island. 

To complete the description of the Carboniferous Limestones of 

* In order to avoid any controverted p<nnt8 in the dasaification, it is thonght 
best to use the term " Old Red Sandstone," instead of Devonian, throughout this paper. 
The beds, which are here called " Upper Old Red Sandstone," are believed to be those, 
more or less completely, which Dr. Griffith marks by a yellow band in part of this 
district, and denominates "Yellow Sandstone." 
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the district, he remarked that the Lower Lake of Killarney is formed 
almost entirely in the limestone ; Ash Island, Cow Island, and 
Yew Island, are portions of it; but on Rough Island appeared the 
marble and schistose layers first observed at the marble quarries of 
Muckross Peninsula, — a fact of much importance as determining 
the probable position of the Carboniferous Slates and other lower 
rocks at the bottom of the Lake. The rocky masses known as 
Elephant Rock, Table Rock, Crow Island, Otter Island, Jackdaw 
Rock, and Swallow Island, are formed out of the light gray lami- 
nated limestones, being portions of those beds which overlie the mar- 
ble layers. The next place to the east where the marble layers 
occur is in the farm-yard attached to Cahernane House. From 
the peculiar position of these beds, they are probably brought to 
view by a N. and S. fault, occurring somewhere near the mouth of the 
Flesk River. Local protrusions of lower beds are rendered probable 
in this district by facts first observed by Mr. Du Noyer in the early 
part of 1865, — namely, a protrusion of upper Old Red in the midst of 
the Carboniferous Limestones, a few miles west of Mallow, at Droma- 
neen Castle on the Blackwater; and, later in the same year, similar 
Old Red beds occurring in the limestones at Kilmacclenyn Hill, five 
miles N. N. W. of Mallow, — ^where the former rock forms a low and 
gentle sloping hill, having the latter dipping away from it in every 
direction. 

Leaving Cahernane Demesne, the next place where the marble 
layers are observed is at the low point on Ross Island shore, due 
north of the Rough Island, and eventually they appear, for the last 
time, on the south-west shore of Ross Island. 

It will be recollected, that tracing out the geological horizon 
afforded by these marble layers is of the utmost importance in de- 
termining the relative position of the limestones of the Lower Lake. 

The shaly and cherty limestones forming the western extremity 
of Ross Island are so contorted as to become inverted in dip, being 
folded back over to the north, and consequently dipping S. at various 
angles, forming Y and S-shaped curves; and at 0*Donoghue's Li- 
brary, black shales, evidently a portion of the Carboniferous Slates, 
occur; the same beds are observed forming Innisfallen Island, and with 
the same mode of occurrence^ as can be well observed on the west 
shore of that island, when the lake is at a low level. Brown or 
Rabbit Island presents higher beds than those last described, the 
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limestones being less shalj, and the black chert arranged in more 
definite layers. 

Returning to the description of the Old Red Sandstone, he re- 
marked that to the west of Brickeen Bridge the middle and lower 
beds were cut off by the Brickeen fault, and on the west of the 
fault, by an upcast, the purple or middle Old Red is brought to 
abut against the upper, and the Carboniferous Slates with the lime- 
stones are completely cut off. Mr. Du Noyer observed that Muck- 
ross Peninsula was a locality of peculiar interest to the geologist, 
as it presented what might be termed an epitome of the entire of 
the Carboniferous and Old Red Sandstone rocks of the south of 
Ireland. The Brickeen Island fault is therefore one of the best 
marked and most important of the district. The Upper Old Red 
is now lost, and it is not till we get on Dinish Island that it is 
again observed, when, by repeated inverted rolls of the beds, it is 
made to spread over the northern, western, and southern portions 
of the island. If we now cross from Brickeen Island to the boat- 
house on the Glena shore, under the cottage, we get into quite a 
different set of beds from those we have just left, though the distance 
is only 300 feet, the rocks agreeing in their strike. Along the west 
side of the island we had light greenish-gray grits in abundance, 
with but few dull purple slates; while, on the opposite shore of 
Glena, we can find nothing but soft purple slates and purple grit, 
without a single greenish-gray bed. We have therefore evidence of 
another N. and S. fault, which he named the Glena fault, on the 
west side of which, by an upcast, the upper Old Red is again brought 
to view, to the south of Glena Mount. 

Proceeding south from Glena Cottage, we rapidly pass out of 
the purple slates and grits of the middle Old Red, and get on to 
the upper beds. These can be traced up the wooded stream which 
flows from the south flank of Glena Mount for the distance of 2000 
feet westerly from the fault; leaving the stream from the point 
named, the same beds can be traced still farther for the distance of 
1000 feet, where we come on the purple grits and slates of the 
middle Old Red; both groups of rock having a southerly dip at 
angles varying from 30® to 40®. Here the upper Old Red curves 
round to the east, and after repeated flexures of the beds along their 
line of boundary with the subjacent rocks, they eventually strike 
cast, and abut against the Glena fault; all the observed dips over 
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this portion of the upper Old Red are to the south, at from 30° to 
40°, but here a refolding of the beds on each other is evident, which 
spreads them out to the extent of 2500 feet, in a north and south 
direction. Their normal thickness, however, of 400 feet, as mea- 
sured in Muckross Demesne, would be quite sufficient to cover this 
extent of surface. 

It is a remarkable fact, and one which is not sufficiently accounted 
for, that, on the west of the Glena fault, the upper Old Red rests con- 
formably on the middle purple beds, while the latter are totally 
wanting on the east of the fault, the upper beds there resting on 
greenish-gray grits, with a few purple slates through them ; — rocks 
in short, partaking more of the character of the lower Old Red 
Sandstone, to be presently described. 

The Dinish Island upper Old Red extends as far south as the 
old weir bridge, where many sharp refoldings of the beds can be 
seen, giving a very good idea of the mode in which these rocks 
occur, to the west, as well as on the south shore of Tore Lake, where 
they lie at the base of Tore Mountain. The upper Old Red rocks 
which form the northern base of Tore Mountain can be best observed 
in ascending the stream forming Tore Waterfall ; they consist of 
flaggy and irregularly bedded yellow and brown grits, with a few 
purple slates, light green shales, and light brown sandy layers, and 
light brown sandstones with purple slates ; these beds are contorted 
repeatedly. Over Tore Waterfall are grayish-yellow flaggy sand- 
stones; greenish-yellow shales; yellowish-brown quartzose grits, 
with purple slates : all these rest on the lower Old Red Sandstone, 
greenish-gray grits and purple slates, both being inverted in dip, 
that is, inclining to the south at 20°. The upper Old Red rocks, 
just described, stretch along the north flank of Tore Mountain, 
westerly, for the distance of about 2200 feet, when they are cut off 
by a fault striking in a N. and S. direction, from the " Quay" close to 
Tore Cottage; by an upcast to the west of this fault, their boun- 
dary is shifted to the north, for the distance of probably 500 feet; 
a second north and south fault, to the west of the one last observed, 
occurs near the boundary of Tore townland. This can be well ob- 
served in the stream forming this boundary; and the upper Old 
Red beds included between these two faults are much contorted, 
as can be well observed along the road skirting the Lake, where con- 
glomeritic layers occur in the yellowish-gray grits, the pebbles 
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being quartz, end occasionally jasper. The result of tbe second fault 
is also an upcast on its west side, which egaiu throws the boundary 
of tbe upper Old Red more to the north, at the distance of 1300 
feet westerly; from tbe second fault we find a third fault, having 
the same general direction as the others, and, like tbem, shifting the 
beds to the north; and still further to the west, there is again a 
fourth fault, which produces precisely the same results as tbe others, 
la this manner the upper Old Red thins out, as it were, on the 
north flank of Tore Mountain, and appears but as a narrow band 
as we approach Dinisb Island from tbe east. This fourth fault 
Mr. Du Noyer beliered to be a continuation of that previously de- 
scribed, and named tbe Brickeen Island fault; it is therefore one of 
considerable m^nitude aud importance, producing so great an up- 
cast on its western side as to bring to view tbe middle beds of the 
Old Red SaodEtone in many places along tbe east shore of Dinish 

The beds underlying the upper Old Bed of Tore Mountain 
difier essentially from those on the opposite sbore of tbe Tore 
Lake; there tbey consist of purple grits and slates, here they are 
greenish-gray grits and slates, with a few purple slates through 
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them. The Tore Island boundary fault, and two others which 
occur at tbe Dead-cow Cliff to tbe west, bave aided in producing a 
singular modification in certain contortions of the beds along the 
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summit ridge on the north face of Tore Mountain; the general strike 
of the beds is here nearly east and west, but they are much con- 
torted at the summit of the mountain ; a short distance from it to the 
north, the crumpling of the beds begins to assume a definite arrange- 
ment, viz. : — a dip of from 70^ to 85^ north, suddenly changing to 
25^ south, and this along the line of strike of the beds for the dis- 
tance of about 1500 feet; it appears that the crushing force here 
applied became so extreme, that the beds had a tendency to break 
along their strike, rather than bend, and being relieved by the Tore 
townland boundary fault on the east, and those at the Dead-cow 
Cliff to the west, they yielded along the strike of the synclinal curve, 
and formed an east and west fault. These beds, which dip at 25° 
south, abut against others, dipping 75° to 85° north, or often ver- 
tical; though faulted in this way, the amount oiverticcd dislocation 
may not be very considerable. 

Proceeding now to Glena, and northwards along the shore, 
under Lady Kenmare's cottage, the only rocks we find are purple 
or liver-coloured slates and sandstone. At the point south of the 
rocky island called "Darby's Grarden," is a broad band of thick- 
bedded, purple, conglomeritic sandstones, dipping S. 30^, resting on 
irregularly bedded and thick purple sandstones, with slates ; and still 
lower in the series, at Slay and at Burnt Island are purple con- 
glomeritic comstones in the conglomeritic beds. Jasper pebbles 
frequently occur, and in comstones the pebbles are purple grit and 
quartz, white quartz and jasper, in a rusty, calcareous, and sandy 
pasta When the comstones are not conglomeritic, the calcareous 
portion consists of small lenticular layers, with a sandy or schistose 
matrix ; and on exposed surfaces the rock assumes a dimpled appear- 
ance. Most of the purple sandstones extending from Darby's Gar- 
den to Stag Island are more or less calcareous. From the upper 
Old Red of Glena to the island just named, a distance of one mile 
and a quarter, none of the pale greenish-gray grits of Ardnagluggen 
Point in Muckross cross over to this shore, as their strike would 
suggest — a discrepancy which is the result of the upcast faults of 
Brickeen and Glena. 

The summit of Tomies Mountoin, 2414 feet, and that of Glena 
Mount, 2503 feet, exhibit purple grits and slates ; at the latter there 
are many conglomeritic beds, similar to those near Darby's Grarden 
on the Glena shore, and, like them, containing jasper pebbles. 

Vol. VIL M 
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If we now descend the south side of Glena Mountain, along the 
stream forming the parish boundary, and which falls into the upper 
Lake dose to Arbutus Island, we find the purple grits and slates to 
continue for the distance of 2400 feet, and, when last observed, dip- 
ping N. N. W. at from 40^ to 60^; here we at once pass out of these 
beds and get on green grits, with conglonoeritic layers and green slates, 
all lying conformably under the purple beds just passed over; these 
I belieye to be the upper portion of the lowest subdiyision of the 
Old Red Sandstone, and the same rocks are persistent to the south, 
with some contortions, till they disappear in the Upper Lake. The 
best section of these lower Old Red beds is seen along the Kenmare 
road, at the base of Cromagloun Mountain ; here the grits are often 
bright green, very hard, and many of them finely conglomeritic; 
these conglomeritic layers often consist of small scales of green and 
purple slate: the more decided conglomerates containing pebbles of 
jasper; purple and green slates are rather abundant in this section. 
All observed dips are southward from 35^ to 45^, and the total 
thickness of the beds, as measured from near the lower lodge to 
the south of Stag Island Bay, cannot be less than 1500 feet; to thia 
may be added 500 feet for beds observed at close intervals to the 
south, so that the section is increased to 2000 feet As a mass, these 
beds curve round to the N. N. W., dipping from 65^ to 75^9 forming 
the promontory to the south side of the'^Long Range," and presenting 
a series of salient angles pointing to the west, and passing through 
the centre of the Upper Lake, to its extreme western termination. 
At the head of the Upper Lake we have the same series of greenish- 
gray and green grits, and green and purple slates; though of course 
higher to the section than those last observed ; and as they continue 
up the black valley, and form the base of the mountains on the north 
side, and the mountains themselves on the south, their absolute 
thickness may amount to 5000 or 6000 feet. 

If from the head of the Upper Lake the ascent of Purple Moun- 
tain be made, 2730 feet in elevation, greenish-gray grits with con- 
glomeritic layers, containing jasper pebbles, green and purple slates, 
with comstones, are passed over, till, at the elevation of about 1100 
feet, the upper purple grits and slates are again marked, precisely 
similar in character to those described as forming the upper portion 
of Tomies Mountain. All the beds here have a tendency to dip to the 
E. or N.E. at 40°, and the two groups are strictly conformable; 
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the pebbles of jasper ranging from the lowest to the uppermost of 
the conglomeritic beds; these can be obserred on the very summit 
of Purple Mountain. Descending from Purple Mountain into the 
Gap of Dunloe, by the small lake called Glass Lough, and following 
the stream which flows out of it into the Gap, the upper purple 
grits and slates are observed to dip with tolerable steadiness to the 
east, at 20° to 25°, for the distance of about a mile and a half; nor 
do we get out of these purple beds till we descend to the elevation 
of about 1000 feet, or 413 feet above the level of this portion of the 
Gap ; we have, therefore, passed through a thickness of purple grits 
and slates, amounting to 1730 feet, as determined by the elevations 
given on the Ordnance Maps; but if we measure by the probable 
stratigraphical thickness, we have from 2000 to 2300 feet as the 
most probable amount. 

In the Gap of Dunloe, below the beds just described, we again 
find the greenish-gray grits, with conglomeritic layers, comstones, 
and purple and green slates; these appear at both sides of the Gap 
with the same strike and angle of dip, viz., — 20° to 25° £• At the 
west side of the Gap the boundary line between the lower and the 
middle beds of the Old Red is about 250 feet higher than on the 
east, as would be the case if the beds on either side were projected 
across. Hence it is evident that the Grap of Dunloe is a valley of de- 
nudation, excavated along the strike of the beds. 

Proceeding north through the Gap, the lower beds continue till 
we reach the southern extremity of the Black Lake. Here, on the 
east side they are observed to move round to the N. £., having the 
upper purple beds above them, which form the needle-like pinnacles 
called Tomies Rocks; and on the west of the Lake they appear to 
be cut offby an east and west fault, which, like that at Glena, brings 
the upper purple beds abutting against the lower greenish grits. 

All the rocks round Cushavally Lake in the Gap are lower green 
beds ; and, at the fault observed to the south of the Black Lake, 
these beds have a dip to the S. S. W. at 15°, with upper purple beds 
abutting against them on the north. 

The cliffs overhanging this Lake consist of purple grits and slates, 
with a few cornstones, having a wavy dip to the west of 25°; and 
the uppermost observed beds have thick purple conglomerates, with 
cornstones through them, — the pebbles being quartz, and occasion- 
ally jasper. Still more to the north, beyond Coosane Lake, the road 
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is cut through a thick bed of dark purple conglomerate ; close to the 
northern entrance to the Gap these beds dip south, at from 60^ to 70^, 
here the upper Old Red beds are obserred, occupying but a small 
space, and beyond them, to the north, brownish purple grits set in, 
which Mr. Du Noyer thought should be included in the middle Old 
Ked Sandstone; the upper Old Bed is therefore probably contorted 
out of its proper line of strike, and, with the associated beds of the 
middle Old Red, inverted in dip, thus forming an 8 curve at this part 
of its boundary line. 

If we now make the ascent of the Reeks from the southern ex-> 
tremitj!^ of the Gap of Dunloe, we pass up the southern face of Dris- 
hana Mountain. As usual in the low grounds of this district, we find 
greenish'gray grits, with green and purple slates and conglomeritic 
layers in the grits; and it is not till we reach an elevation of 1400 
feet or so, that we again come on the upper purple grits and slates, 
quite free from all green layers. The purple beds continue till we 
arrive at the most eastern summit of the Reeks, 2398 feet, and are 
persistent along the range dipping S. at 40% — the crest of the 
mountain following accurately a series of regular contortions in the 
beds which twist them, from S. 40° to W. and N. W., and finally 
8. S. W., at the same angle. 

The Reeks having now reached the elevation of 3062 feet, the 
summit ridge having an average strike of E. N. E., suddenly turn 
sharp round, and strike S. for the distance of 1000 feet. Here a 
singular prospect opens on the view, — a bare rocky peak, still higher 
by probably 100 feet, rises directly to the south, perfectly precipi- 
tous on its eastern face, where the edges of the purple grits and slates 
are observed to be contorted along their line of strike ; while, on its 
western side, the smooth bed-surfaces of the rocks, as they dip in 
that direction, slope downwards, and form the precipitous cliffs 
overhanging Lough Cummannapeasta, lying 1 100 feet below. This 
peak of the Reeks is so rugged and steep as to be quite inaccessible. 
He here remarked, that the pinnacle at the head of the Hag's Glen, 
N. E. base of Carrantwohill Mountain, called Stoompanaduff, the ter- 
mination of a rocky ridge, is equally inaccessible. The entire sum- 
mit ridge of the Reeks consists of purple grits and slates. 

At the head of the Hag's Glen are the Lakes Gourach and Callee, 
the former being exactly half a mile east, in a direct horizontal line, 
from the summit of Carrantwohill Mountain, which is 3414 feet in 
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elevation. The level of this Lake above the sea is 1126 feet, and 
the rocks surrounding it are all purple grits and slates, — the middle 
subdivision of the Old Red Sandstone. Here again is obtained a 
natural section of these beds, amounting to 2238 feet, of vertical 
elevation, but if measured at right angles to the beds ivhich dip, it 
would be increased to fully 3500 feet. Now all the rocks in the 
Hag's Glen to the north are those of the middle Old Bed, and, as 
they dip westerly from 10^ to 40% they, of course, are higher beds 
than those last alluded to; and, consequently, the absolute observed 
thickness of the middle Old Red may be estimated here at 4000 
feet. 

From the foregoing observations it is clear, that in this district 
of the county of Kerry we have a development of the middle sub- 
division of the Old Red Sandstone (taking the Yellow Sandstone 
of Dr. Griffith as the upper), which, per «e, would be quite suffi* 
cient to form the mountain ranges of the Knockmilldowns, the 
Galtees, the Mushera, the Cummeragh, or other Old Red mountain 
ranges in the south of Ireland, supposing the beds to be horizontal. 
Hence we have a strong argument in favour of the supposition that, 
wherever in the south of Ireland purple beds alone form the mass 
of the Old Red Sandstone, they should be regarded merely as the 
middle subdivision of that group. Such appears to be really the 
case, for in the districts of Ballyvoumey, Gougane Barra, and Inchi- 
geelagh, county of Cork, the green and greenish-gray grits and slates, 
with occasional purple slates, similar to those described as the lowest 
beds of the upper Lake and Black Valley sections, — but devoid of the 
fine conglomeritic layers observed so frequently in the latter rocks, — 
are the lowest beds in all the well-developed sections, and pass gra*- 
dually and conformably into the purple grits and slates. 

From having examined the Old Red Sandstones in the county 
of Waterford and Wexford, as well as in the county of Cork, at 
Mitchelstown, Mr. Du Noyer stated, that wherever he found it rest- 
ing on the Silurian rocks, it lay unconformably on them; that its 
lowestbeds were formed of coarse and fine conglomerates derived from 
the Silurian ; that these conglomerates contained jasper pebbles ; that 
they were often green in colour ; and were split up by green and 
purple grits and slates. Therefore he saw, as yet, no reason why the 
green and greenish-gray conglomeritic grits, with green and purple 
slates, of the Lake district of Killarney, should be regarded as Silurian. 
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It appeared to him that in this district tiiere was a better develop- 
ment of these, the lowest subdivision of the Old Red Sandstone^ 
than he had observed elsewhere in the south of Ireland. 

Directly N. W. of Lough Gk>urach, in the Hag's Glen, is a remark- 
able peak of rock called Stoompanaduff; and lower down the glen 
are the pyramidal masses called *'The Hag's Teeth, Great and Little.'* 
These are evidently what would be called Needles, if they occurred 
on a coast line, and have been formed by the denuding power of the 
drift sea. Here the purple grits and slates have a dip to the 
west, of 10^ to 25% and are traversed by joints running nearly N. 
and S., £. and W.; the action of sea-breakers on such strata caused 
the mass to wear away on the cross joint, leaving pinnacles such as 
we now see standing out from the face of the cliff. 

Descending from the summit of Carrantwohill on the south, to 
Lough Gurrachmore, which lies at the head of the northern spur 
of the Black Valley, a third natural section of the middle or purple 
part of the Old Red Sandstone is obtained. The summit of Garran- 
twohill is 3414 feet; Gurrachmore Lake, which is surrounded by 
these beds, is 1004 feet above the sea: hence the vertical section is 
2410 feet in thickness, increased, if measured at right angles to the 
beds, to about 4000 feet; by adding the thickness obtained by this sec- 
tion to that of the Hag's Glen, a total amount of probably 5000 feet 
may be assumed as the thickness of the middle subdivision, or 
purple grits 'and slates of the' Old Red Sandstone, in this locality. 
Allowing, therefore, 400 feet as the thickness of the upper Old Red 
or ^' Yellow Sandstone" of Muckross, and, say, 5500 as that of the 
lowest subdivision, or the greenish-gray grit with conglomeritic 
layers of the upper Lake and the Black Valley — we have a total of 
10900 feet, as the observed thickness of the Old Red Sandstone for- 
mation of the Killamey district 

Proceeding down Curraghmore Glen, along the N. £. base of 
Sugarloaf Mountain, the lower Old Red rocks are alone observed ; 
but, on making the ascent of this mountain, which is 2449 feet in 
elevation, we soon pass into the middle purple grits and slates 
which form the main mass of the hill, lying in a kind of trough in 
the lower beds, but in every instance strictly conformable to them. 

The entire of the mountain ranges which now strike south by 
Lough Duff, the most westerly of the Black Valley Lakes, to the 
road leading to Lough Brinn, are composed of the middle purple 
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beds; at half a mile east of Lough Duff, in the Black Valley, the 
lower green beds are again observed, and they occupy the entire of 
the Black Valley. 

Brassil Mountain, 1888 feet in elevation, in the Black Valley, 
and to the east of Sugarloaf, presents the same geological structure 
as Sugarloaf. On the summit levels of the Knocknabreda range, 
which skirt the Blac^ Valley on the south, a certain set of beds 
occurs, partaking of the character of the lower as well as middle sub- 
divisions; these may be about 350 feet in thickness. 

If we traverse south from the Black Valley, across the rocky 
range of Knocknabreda, as far as Wind-gap, on the Kenmare and 
Elillamey road, the lower green beds, with a few purple slates and 
conglomeritic layers, containing jasper pebbles, are alone observed; 
but as we descend the mountains on the Kenmare side, the rocks, 
after some well-marked synclinal and anticlinal curves, dip confor- 
mably under the middle purple grits and slates which form the mass 
of the mountain ranges on the north of the Kenmare valley. 

From the foregoing observations, it is clear that the Black Val- 
ley, with its branch to Curraghmore Lake, are valleys of denuda- 
tion ; the boundary between the lower and middle subdivisions of 
the Old Red, as proposed by Mr. Du Noyer, forming a contour line, 
varying from 1000 to 1350 feet above the sea. 

In describing Mangerton Mountain, he remarked, that at the 
south entrance to the Devil^s Punch-bowl, there occurs a boss of 
intruded felstone trap, about 500 feet in width, from N. to S. 
On the north side, the trap is very hard and compact, of a dull, 
purplish-gray colour, and slightly porphyritic, — ^the*crystab being 
pale, yellowish-green felspar. It has a rudely laminated structure 
on the outer surface, where it comes in contact with the purple and 
green beds of the Old Red Sandstone. In the centre of the mass, 
the felstone weathers out in small spheroidal nodules; on the south 
side the felstone becomes flaky, passing into a green and ashy-look- 
ing rock, which weathers out in small dimple-shaped hollows; 
throughout, this trap weathers white. 

This is the only instance of the occurrence of a trap rock in the 
district described, but in the Horse's Glen, to the east of Mangerton, 
dykes and bosses of greenish -gray felstone are of common occurrence. 

The most reniarkable protrusion of trap in the neighbourhood 
of Killarney is one first observed in the year 1855^ by Mr. Fred. 



112 JOUBMAL OF THB OEOLOOICAI. SOCIETT OF DUBUN. 

Foot, of the Geological Survey, i& tbe district placed under lis ex- 
BminatioD ; lying to the east of Mangertoo, it forme the main mass 
of Bennannmore Hill, one of the range of mouDtains lying directly 
south of Lough Quitane. In estent it is three-quarters of a mile 
from N. to S., and about a quarter of a mile E. and W. These traps 
are green and greenish-gray feUtones, often porphyritic; aud along 
tfaegorge to theeast of Bonnaunmore, they form magnificent ranges 
of columns from fifty to sixty feet in perpendicular height; in 
one place these columns are traversed by a dyke of pink felstone, 
six to eight feet in thickness. 




EillsTQey. 



Bouth of Lough Qui tone. 



I shall not attempt further details connected with this most 
interesting locality, as I believe it is the intention of Mr. Foot to 
bring a notice of it before this Society. 

The rocks obeer ved at the Devil's Punch-bowl belong apparently 
to that portion of the Old Red between the lower green and middle 
purple beds, and are faulted in a N. W. direction, at the cliffs to 
the east of the Lake. 

In alluding to the trap rocks, Mr. Du Noyer called attention to 
ft protrusion of fissile brecciated, as well as compact greenstone, 
occurring in the midst of the Carboniferous Limestones in the parish 
of Subnlter, three miles east of Kanturk; it forms a hill of about 
half a mile from N. to S., and a quarter of a mile from £. to W., 
having the limestone dipping away from it in every direction. His 
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attention was directed to this interesting fact by Sir Denham Nor- 
reys, of Mallow Castle, to whom is due the credit of having first 
observed this trap more than fifteen years ago, and it has not 
been recorded on any Geological Map. 

In alluding to the drift of the Eollarney district, he remarked 
the occurrence of large, angular, perched boulders of green grit, on 
the top of the mass of coarse angular drift which lies directly to 
the north of the Devil's Punch-bowl, and which dams up the water 
of that singular lake. These perched rocks occur at a height of 




PoTched Boulders of Q-reen Q-rit« Bummit of zaass of angular debria, north side 
of Devil's Punch-bowl Lake. Elevation of Boulder above the sea, 2319 feet. 

2.319 feet above the sea, the greatest elevation at which such boulders 
are observed in this district. The sea of the glacial drift period, 
must, therefore, have covered this spot in sufficient depth to have 
floated ice blocks capable of bearing and transporting boulders of 
many tons in weight. 

If now we suppose the sea, at this presumed level, to have ex- 
tended over the district just described, we find that the summits of 
Purple Mountain, Tomies, the Reeks, Carrantwohil], Benkeeragh, 
Skregmore, and Sugarloaf Mountains would have formed a group 
of islands, extending in an E. and W. direction, with the Black Val- 
ley as a deep sea channel, and the Knocknabreda and Gromagloun 
ranges as rather shoal water. It was remarked that the summits of 
the hills just named are all regularly escarped, and covered with 
angular cUbris, or shingle, the result of atmospheric rather than of 
aqueous agency. 
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When we descend the mountains from their tops to about 2300 
or 2000 feet, we find many blocks more or less water-worn, and the 
sides and summits of the hills more or less rounded. Hence we 
are enabled to determine the amount of elevation to which this por- 
tion of the county of Kerry has been subjected since the period of 
the ice-bearing sea. 

It is remarkable that Mangerton Mountiun, though 2756 feet in 
elevation, presents a marked difference in outline to those less ele- 
vated peaky summits, — Purple Mountain, Tomies, and Skregmore; 
it is quite rounded on all sides, and fiat for a considerable extent 
on its summit This, however, may be accounted for, by supposing 
a difference in the original form of the mountains and valleys before 
the period of the glacial sea. 

The surface of all the rocks in the Black Valley, as well as on 
the fianks of the adjoining hills, and along the shores, and on the 
islands of the Upper Lake, are all smoothed and striated, in lines 
and small furrows, running east and west, or parallel to the longest 
axis of the valley* All detached rock masses are rounded so as to 
form noses facing the west, a fact which determines the direction 
of the drift in this locality, — though such currents may have been 
merely local. The theory of a great northern drift is not invalidated 
by these observations; because, in the fiats along the northern fianks 
of the chain of mountains which extend from Carrantwohill to beyond 
Mallow, boulders of porphyritic and syenitic granite are frequently 
observed, especially on the coal-measures and limestones to the north 
of Mallow. Mr. Du Noyer remarked that in the limestone gravel 
close to Clonmel, county of Tipperary, he had formerly observed a 
rounded lump, from the '* Greensand," or mulatto stone of the 
county of Antrim, containing its characteristic fossils, — ^the most 
easily detected of all the cretaceous rocks of the north of Ireland* 
At the period of the last elevation of the Reeks, Carrantwohill, and 
the adjoining mountains, the current set in from the west and south, 
and at the place now called the Gap of Dunloe, a branch current to 
the north ran through it from out of the Black Valley; all along 
this valley the rocks are striated north and south in many places. 
When the lower green grits at the south of the Gap came to be 
acted on, they resisted the wear and tear of the sea, defiecting the 
current to the east so as to leave the head of the Gap dry land ; the 
whole force of the water was now applied against the west fiank of 
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Tore Monntain, and here we observe the glacial striss running 
straight up its side. 

To the east of Cromagloun Cascade is deposited an enormous 
accumulation of drift, arranged in lunette masses, and filling up 
what was once a bay half a mile wide, on the S. W. flank of Tore 
Mountain ; all the debris here observed has been derived from the 
mountains to the west. The current now struck north, wearing 
away the east side of Glena Mountain, along with the limestones of 
Tore Lake, The mass of drift thus produced, as well as that carried 
from the northern faces of the Killarney range, appears to have been 
swept easterly towards Millstreet, forming that extraordinary and 
vast accumulation of drift observed at the mouth of Glenflesk, and 
in that neighbourhood. 

In these latter observations, Mr. DuNoyer wished to guard himself 
against being supposed to maintain the opinion that these drift ac- 
cumulations and glacial effects were the result of sudden action, 
since they are quite explicable on the supposition of a comparatively 
tranquil agency, continuing over an indefinite period of time. 



The Society met on the 12th of March, 1856, on which occasion 
the following Paper was read. 

BESEARCHES AMONG THE PAUEOZOIC ROCKS OF IRELAND, WITH A VIEW 
TO DETERMINE THE LIMITS OF THE OLD RED SANDSTONE, AND ITS RE- 
LATION TO THE INFERIOR ROCKS. BT JOHN KELLT, ESQ. 

In the present paper, the division of the Palaeozoic rocks to be prin- 
cipally treated of, is that called the Old Bed Sandstone. This rock 
appears to have been recently mistaken for others, and as we have 
four or five sandstones, it becomes necessary to define clearly which 
of them is the one under consideration, — as, whatever division of 
the crust of the earth first got the name, should be the one entitled 
to retain it. I shall begin by quoting a few sentences from the 
works of geologists, to show what was understood to be the Old 
Bed Sandstone a few years ago. 

Dr. Mac Culloch, in his *' Treatise on Geology," published in 1 831, 
at page 288, vol. L, says: — *' The lowest bed of the secondary strata 
in England is the Old Bed Sandstone, being the first of the second- 
ary rocks in the artificial classification ; it must not, however, be 
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considered as a simple rock, since, besides the conglomerate which is 
essential to it, it sometimes contains shales and limestones, and oc- 
casionally coaL The next bed in the order upwards is a limestone 
containing a few fossil remains, and known bj the name of Mountain 
and of Carboniferous Limestone." 

Professor Phillips, in his '^Geology of Yorkshire,'' gives a Table 
at page 1 1, in which he divides the Carboniferous system into three 
principal parts: the Coal Formation, Carboniferous Limestone, and 
Old Red Sandstone; and he says: — ^^ The Carboniferous system does 
undoubtedly permit itself to be considered in three series, characte- 
rized by the prevalence of coal, limestone, and Bed Sandstone." la 
his ^* Greology " in the Cabinet Cyclopsodia, he adheres to the same sub- 
divisions, and calls it ^* a triple system." 

The descriptions given by those writers appear clear and satis- 
factory, and point out distinctly their idea of the position of the 
Old Red Sandstone; and I would say, their views on the subject 
do not appear to me to require any alteration or modification ; and 
I therefore adopt the position and the type of that rock, as pointed 
out by them. 

In Ireland the Carboniferous formation is divided into a similar 
triple system; and though its subdivisions everywhere differ widely 
from each other in lithological appearance and mineral character, yet 
the whole system is characterized by the remarkable circumstances: 
— 1. That the strata of which it is composed rest unconformably 
on whatever rock lies below them ; 2. That they are covered uncon- 
formably by the overlying rock ; and, 3. That they are parallel to 
one another, or lying, as it were, in one bundle: thus, though in 
three groups of different mineral character, yet clearly pointing to 
one geological epoch, in which the whole suite, from beginning to 
end, was deposited, without any great catastrophe or disturbance, in 
its position or succession. Wherever we can see a clear junction 
or a good section, we generally find the beds of the older, or under- 
lying rocks, thrown up on their edges, at a steep angle; while the 
beds of the Carboniferous system lie on them at a comparatively low 
angle, and often nearly level. 

The Old Red Sandstone may itself be divided into three parts, 
differing from each other chiefiy in lithological appearance: — 

I. The first or lowest is usually a band of red conglomerate, com- 
posed of rounded pebbles of white quartz, brown quartz, purple horn- 



RESEARCHES AMONG THE PALAEOZOIC BOCKS OF IRELAND. 117 

stone, jasper, and fragments of other rooks, united into a hard mass 
by a mineral paste or matrix. The pebbles are sometimes hardly set 
in the cementing matter, and sometimes so loose as to be easily de- 
tached by a blow of the hammer, leaving a smooth cavity* In this 
part there are sometime alternations of red sandy beds, almost with- 
out pebbles. In some localities there are in the mass rounded stones 
of mica slate, with very little else, as at Gushendall, or green chloritic 
slate or green grit, as at Lane, near Skerries. Its whole thickness 
varies in different places from 20 to 100 feet. 

2. Next comes a series of Bed Sandstones, and red shales, in al- 
ternate bands, between 200 and 600 feet thick. 

3. The upper part is composed of thick beds of sandstone, mostly 
of a whitish or yellowish colour. This upper part of it is the Yellow 
Sandstone of Mr. Griffith. It sometimes contains thin beds of lime- 
stone, or thin gray or red bands of calcareous slate or shale, inter- 
stratified with the sandstone; those beds of limestone and slate all 
contain the usual fossils of the mountain limestone. The yellow 
part of this sandstone is from 50 to 200 feet in thickness, and some- 
times contains a few of the fossils. 

A good type of this rock is visible at Templetown, near Hook 
Head, in the county of Wexford, where it is exposed in a coast 
section, and the bottom and the top are clearly seen. 

The typical character is often, however, different from this at 
Hook Head, In the North of Ireland the prevailing colour of the 
rock is red ; so it is in the eastern part of Tyrone near Cookstown, in 
Down at Castle Espie, and at Armagh ; while in the South and West 
of Ireland the yellow colour prevails: this is the case in the King's 
and Queen's Counties, where this rock is seen mantling round the 
Slievebloom Mountains, near Mountmellick, Kinitty, and Boscrea; in 
Tipperary, at Borrisoleigh and Cappawhite; in Clare, round the 
Derrybrian Mountains, near Woodford, Gort, and Scar iff ; and in 
Kerry, at Kerry Head, and Slievemish near Tralee. I may add, that 
on the east side of Knocksheegowna, near Borrisokane, there is very 
little Bed Sandstone at all, the rock being yellow to the lowest beds 
visible, and at Toberelathan, six miles S. W. of Loughrea, a yellow 
colour prevails, even in the lower beds of the conglomerate, and here 
there is a clear and good section. 

I have just stated that the Old Bed Sandstone lies unconformably 
on the rocks which support it. This, in Ireland, is generally gray 
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olay slate, interstratified with gray grit beds, the old graiiwacke 
series, which includes both Cambrian and Silurian rocks, but it 
sometimes rests on other rocks, as I shall 8how» 

To point out more dearly some of the facts supporting the 
views I take, I have drawn up the following Table, which shows in 
several localities the dip of the supporting rock near the junction, 
and the unconformable dip of the sandstone, as set out in the head- 
ings of the columns. It rarely happens that a good junction with 
the two kinds of rock can be seen; but in the greater number of 
cases the observations are made within a short distance of each 
other, and since the beds of the Carboniferous formation through- 
out are parallel to one another, two different rocks, visible at spots, 
even a furlong distant, can be known to be conformable or other- 
wise, where no sign of undulation or disturbance is visible in the 
vicinity. I begin with the northern counties, and proceed south- 
ward: — 
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I have in this Table recorded the dips of both rocks, at or near 
the junctions, in seventy-eight localities; and I might easily give 
double the numberi were it not that, when I was employed on the 
General Valuation of Ireland in the north, though careful to note 
the dip at every opening of sandstone I met, I omitted in many in- 
stances to take the necessary pains to determine the dip of the mica 
slate or clay slate in the vicinity, as that is frequently obscure, 
from the cleavage of the slate, or fronr being covered with drift. 
This was more, especially the case in the county of Tyrone, about 
Plumbridge, and thence along the southern bases of the Bessy Bell 
and Mary Gray mountains, towards Castlederg. 

It wiJd be seen also in the Table that, in those seventy-eight 
localities, — 

The Old Red Sandstone rests on mica slate • . in 19 cases. 

On gray clay slate, 27 

On gray grit, or quartzite, 3 

On gray grit, interstratified with gray day slate, • 6 

On green grit, 3 

On green grit, interstratified with gray clay slate, . 2 

On brownstone, or brown hard grit, 7 

On brown micaceous flag, with brown or purple slate, 1 

On yellowish- white 'stratified quartz rock, ... 2 

On yellowish- white quartz rock, bedding obliterated, 2 

On brown porphyry, . 1 

On greenstone, 4 

. On granite, • . • 1 



This abstract shows, perhaps more clearly than any other evi- 
dence I could adduce, that, after the great disturbing forces which 
rolled the earliest stratified rocks into such undulations, as we now 
find in them, followed by a powerful denuding agency, that broke 
up and carried away the tops of many of the anticlinal convolutions 
formed in them, and left the beds thrown up on their edges, the 
conglomerate of the Old Bed Sandstone was the first layer, or foun- 
dation of a new building — the Carboniferous formation. This 
band was laid down upon those edges of the older rocks, as they 
happened to present themselves, whether slate, grit, quartz, lime- 
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stone, or any other rocks, and whether gray, green, red, or brown. 
I look upon this band of conglomerate as a most important land- 
mark, or index, in Geology; it is the boundary between two distinct 
periods of organic life, and, besides the changes in the genera and 
species of the animals that existed below and above it, there is a 
well-marked difference in the lithological character of the rocks 
also — the more ancient being much harder. Those hard grits, crys- 
talline limestones, and clay slates, of the older period, have their r&- 
presentatives in the soft sandstones, ordinary limestones, and shales 
of the newer. 

Grit and sandstone are two names which appear to be often used, 
one for the other, in Geology. Grit, in this paper, means a very 
hard, quartzose, rock, often green or gray, sometimes dark brown, 
and found in the older and lower sedimentary rocks, interstratified 
with green, gray, or purple slates, having a distinct cleavage. 
Those grits are generally very refractory under the hapimer or 
chisel of the workman. Sandstone, on the contrary, is a soft, sandy 
rock, easily split into rectangular blocks, or chiselled for economic 
purposes. Sometimes it is red, sometimes yellow or white. Such 
in Ireland is usually got in the Old Red Sandstone, and in the Coal 
series. 

In the foregoing Table, also, some of the localities exhibit points 
of geological interest, to those who may visit them, worthy of a few 
remarks. I shall notice them separately and consecutively, in the 
order in which they are numbered at the end of this paper. 

In treating of this subject, it appears desirable to make an at- 
tempt at determining the thickness of this division of the Carboni- 
ferous system. It is not easy to get good sections of it, for it fre- 
quently happens that the bottom or the top is not clearly visible; the 
rock not always well exposed from being covered with drift, or there 
may be a fault, and consequent downthrow of the strata, and the 
surface made even afterwards by denudation, making it impossible 
to detect the fault. Therefore, the thicknesses resulting from sec- 
tions can seldom be depended on for anything more than an ap- 
proximation to the truth. I have selected a few of the best sections 
I know, and, from the heights given on the Ordnance maps, laid 
them down on the same scale of length and height, in the shortest 

line across the strike ; then, measuring the thickness from the bottom 

N2 
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to the top, I give the results as they turned out, in the following 
tabular statement: — 



No. 


Counly. 




1. 


Annagfa, . 


1 • 


2. 


Sligo, . , 


• 


8. 


Koscommo 


n,. 


4. 


Galway, , 


e 


5. 


Clare, . , 


> • 


6. 


»» • • 


d 


7. 


»» • • 


• 


8. 


Tipperary, 


• 


9. 


»» ' 


1 • 


10. 


n 


9 • 


11. 


»» 


i • 


12. 


Kilkenny, 


e 


13. 


Wexford, . 


■ f 


14. 


i» < 


• f 


16. 


»i 


• f 


16. 


»j • 


' 9 



Locality. 



At Annaclare, 2 miles N. E. of Armagh, . 
At Glonacool, 12 miles S. W. of Coloooey, . 

At Boyle, through the town, 

At Toberelathan, 6 miles S.W. of Loughrea,. 
At Capparoe, 1 mile N. W. of Tomgraney, . 
At Raheen, 1 mile S. W. of Tomgraney, . . 
At lUllea Church, 4 miles N. of limerick, . 
At Newtown, 3 miles N. W. of Nenagh, . . 
At Bally William, 3 miles S.W. of Nenagh, . 
At Birdhill, 10 miles S.W. of Nenagh, . . 
At Curraghglass, 1 mile N. E. of Borrisoleigh, 
At Cnrrahill, 1 mile W. of Eilmaganny, . 
At Croats, 2 miles S.W. of Wexford, . . . 
At St. Lennan's, 7 miles S.W. of Wexford, . 
At Duncormack^ 9 miles S.W. of Wexford, . 
At Templetown, 6 miles S. E. of Dnncannon, 



Feet 



1090 

1020 

740 

430 

790 

1460 

630 

1220 

910 

1230 

1050 

1680 

810 

260 

230 

450 



OBSERVATIONS ON SOME OF THE FOREGOING SECTIONS. 

2. The section at Clonacool is on the south-east flank of the Ox 
Mountains. It ought to be a good average one. The red rock is 
well exposed in the river, the dips pretty regular, and the data 
generally good. 

3. At Boyle, from the depth of the bed of the river below the 
land adjacent, that there may be a fault in this line. This would 
derange the succession in the section. 

4. The section at Toberelathan, near Loughrea, is a good and 
clear one; both the bottom and the top of the band are visible 
there. The result of the measurement gives only 430 feet as its 
thickness^ which appears very small. It is a remarkable fact, in the 
Carboniferous system in Ireland, that in the north the sandstones 
are thick, and limestone comparatively thin ; while in the south the 
reverse takes place, the limestone is thick, and the sandstone thin. 
In the river at Kildress, near Cookstown, the Old Bed Sandstone 
appears in the river for above a mile of its length, but there is so 
much disturbance in the strata, that a satisfactory section, as to 
thickness, could not be made. It probably exceeds 1000 feet A 
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similar conclusion results from observing the volume of the sand- 
stone at Scrabo, near Newtownards, in the county of Down, and at 
Armagh ; while the limestone^ about Cookstown, perhaps, does not 
exceed 200 or 300 feet Contrast this with the south. The sand- 
stone at Toberelathan, as just stated, is 430 feet. The limestone 
at Black Head, in the county of Clare, immediately south of Gbdway 
Bay, shows about 1200 feet in thickness over the sea level, in one 
of the best exposed and least disturbed sections in Ireland, besides 
some under the water, the thickness of which is not known* 

6. At Baheen, near Tomgraney, in Clare, I am inclined to doubt 
the result, 1460 feet The section at Capparoe (Na 5), not two 
miles off, is only 790 feet, and this is backed by the section (Na 4) 
at Toberelathan, on the same band of sandstone, which, as just 
stated, is only 430 feet. The dip is low at Baheen, and, though the 
rock is visible at bottom and top^ the section in the middle is 
covered with drift A slight change of dip, frc»n 10^ to level, or 
an undulation under the drift, would nullify the result 

12. At Currahill, in Kilkenny, the result, 1680 feet, appeara 
large, but I give it as it turned out There is a change of dip in 
the section; it gets flatter proceeding northward, towards the lime- 
stone; and the point where the change from 26^ to 20^ takes place, 
is not clear. 

13, 14, 15. The three sections, at different places, on the east 
flank of Forth Mountain, in Wexford, give the result as unusually 
thin. There may, possibly, be a fault along the south-east side of 
the mountain, near the edge of the quartz rock, in which some of 
the thickness may be buried. Indeed, there are grounds for sup- 
posing that the quartz rock mass of Forth mountain was pushed up, 
in the fact that, the tertiary blue marl of the county of Wexford, 
along its western or highest margin from Gorey, by Camolin and 
^nniscor thy,, to wards Wexford, is found at a general level of about 
300 feet over the sea, with only one exception that I know, and 
that is on the eastern side of Forth Mountain, two miles south-west 
of the town of Wexford, where a patch of this marl, resting on 
quartz rock, occurs at a height of something above 300 feet. This 
fact affords a strong presumption that Forth Mountain itself was 
forced up above the general level of the country, since the deposi- 
tion of the blue marl; and, if so^ there must be a fault along the 
eastern boundarv of the quartz rock, or near it 
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16. At Templetown, near Hook Point, the rock is well exposed 
all the way on the shore, and yet the resulting thickness appears 
small; but there are two faults in this section, by each of which 
there appears a downthrow to the souths the amount of which can- 
not eren be guessed at. This makes the result, in this section, too 
little. On account of the rock being well exposed, this is one of 
the best typical sections I know, and in the upper part of it, at 
Porter's Gate, the yellow sandstone of Mr. Griffith is particularly 
clear, and separated from the main body by a band of calcareous 
black shale, containing thin beds of gray limestone, both shale and 
limestone being full of the fossils of the mountain limestone. 

The general average of the thickness of the Old Red Sandstone, 
as m^sured in the foregoing sixteen sections, is 840 feet. Taking 
out six of the most doubtful, that is, Nos. 6, 12, 13, 14, 15, 16, in 
the Table, the average of the remaining ten sections is 910 feet. 
Four of the best of them, viz., Nos. 1, 2, 9i II9 give an average of 
1018 feet. In short, about 1000 feet may be considered as the 
thickness of this division. It will be at once apparent, that measure- 
ments of the thickness of this rock, in Ireland, fall very far short 
indeed, of the ideas of thickness derived from reading published 
accounts Of the Old Red Sandstone of Great Britain. 

Having thus, as well as I could, pointed out marks for the iden- 
tification of this subdivision of the Carboniferous rocks, in the band 
of conglomerate at its base, its average thickness, and, above all, the 
unconformable position in which it lies on the supporting rocks, — ^I 
now come to consider the second part of my subject, that is, the 
relations of those older rocks among themselves. 

The Dingle peninsula is the key of the geology of the soutli of 
Ireland. From the extent of sea coast and of rocks laid bare, 
I know of no place where they can be studied with more advantage, 
and the fossils they contain afford proofs of their true place, if 
doubt or obscurity existed regarding them. In no other place 
are found such clear junctions, or such decided proofs that the 
Old Red Sandstone, and the rocks on which it rests, are of two 
different epochs in the earth's history. I shall, therefore, enter on 
a short account of the Geology of that district 

Besides the New Red Sandstone, and the Old Red Sandstone, 
we have in Ireland another Red Sandstone, or grit, which, I have 
reason to believe, has frequently been confotmded with, or mistaken 
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for, the Carboniferous Old Red, which I have been describing. It 
is of true Silurian age, as I shall presently show. It is awkward to 
have two or three rocks, of two or three geological epochs, bearing 
the same name. Red Sandstone. This rock occurs in four or five 
other parts of Ireland, but it especially prevails in the south, where 
it is called by the peasants ^^ Brownstone;" and as this appears an 
appropriate name, for colour at least, I adopt it, for sake of distinc- 
tion, as a Silurian rock. 

At Ferriter's Cove, on the coast, eight miles N. W. of Dingle, a 
band of gray slaty rock dips S. E., at an angle of about 70^, and is 
full of Silurian fossils. This band, from Boon Point, its N. W. ex- 
tremity, across the strike, is about half a mile wide on the surface, 
or at this dip 2600 feet in thickness. A band of brownstone strata 
underlies this fossiliferous band, north-westwards to Sybil Point; 
where the Old Bed Sandstone of the Carboniferous System covers it 
unconformably, dipping N. W. 60^. From the signal tower on the 
conglomerate, across the strike of the brownstone, to the fossilife- 
rous slaty band, is 60 chains, and this, with a dip of 70°, gives a 
thickness of brownstone here of 3600 feet. The section is well ex- 
posed on the coast near Sybil Head ; but the bottom of it is not seen, 
being under the sea level. The geological position of this brown- 
stone is fixed, by its being found conformable with, and under, the 
Silurian fossiliferous band. 

At Clogher Head, farther south on the coast, a greenstone pro- 
trusion interferes with the continuity of the strata; but in the 
stream near Doonquin old churchyard, six miles west of Dingle, a 
fossUiferous slaty rock, similar to that at Ferriter's Cove, dips south- 
ward, and is covered by brownstone and brown slate, alternating 
with green grit and green slate to Slea Head — a distance of nearly 
two miles and three-quarters: all dipping at a steep angle south* 
wards, and conformable. This, at an average dip of 70^ would 
give a thickness of about 14,000 feet of those grits and slates over 
the fossils at Doonquin,*— all part of the same system. 

I have just said that the fossiliferous band at Doonquin appears 
similar to that at Ferriter's Cove. They are separated by some grit 
beds, and a greenstone protrusion ; but, nevertheless, they may be 
parts of the same original band, and accounted for thus :*-In the dia- 
gram which I now eidiibit, suppose the earth's surface at this locality, 
at one time, to have stood at a higher level, shown by the dotted line 
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ghi^ than the present line from a to/. Then the fossiliferous band at 
d^ represented by the white space />mno, was continuous; afterwards 
a fault on the line hk took place, and the portion between p and h 
slipped down to the position ahc^ and that part of the band between 
m and n was thrown down to 6, and now makes, apparently, another 
band* Subsequently greenstone was protruded into the line of 
fault, between c and ky and that part of the surface between h and t 
was worn down by denudation to the present surface cdef. 

Again, at Kinard, three miles S. E. of Dingle, the brown grits, 
and purple slates, at Coosathurrig, on the shore, contain Silurian 
fossils; the dip of the beds being S. 70^ to 80^. This brown- 
stone is surmounted, on the hill of Kinard, unconformably by a 
cap of Old Ked Sandstone; the beds, on an average, lying nearly 
level, as stated before. This patch is of an oval form, a mile and a 
quarter long, in a N. E. direction, by a quarter of a mile wide. 
This locality affords a striking proof that the brownstone and the 
Old Bed Sandstone are of two different formations, for I consider 
that the manifest unconformability of the beds of the two groups 
points out the true line of demarcation between the two systems, 
although both appear like Red Sandstone, — differing, however, in 
this circumstance, that the lower, besides the Silurian fossils, is 
more brownish, and very hard; the upper, more red and soft. 

Pebbles of white vein quartz are frequently seen in the brown- 
stone, along the coast, between the mouth of Dingle Harbour and 
Builds Head ; even in the vicinity of the Silurian fossiliferous band, 
and in the same group of strata, white quartz pebbles are also got 
occasionally in the green grits hereabouts — a circumstance worthy 
of noting, because it has been thought that those white pebbles are 
peculiar and characteristic of the Old Red Sandstone conglomerates, 
and not found in other rocks ; but they do sometimes occur in brown 
and green Silurian grits, as in this instance. 

Besides this cap of Old Red Sandstone at Kinard, there are seve- 
ral other places in the Dingle peninsula where the Old lied Sand- 
stone conglomerate lies unconformably on the brownstone, or other 
coloured grits — I shall notice them separately : — 

1. The first is at Sybil Head, a narrow strip of strong conglo- 
merate, only a few yards wide, dipping N. W. at 60° into the ocean, 
as before stated, and covering the upturned ends of the brownstone 
beds unconformably along the shore for nearly a mile and a half in 
length. 
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2. On the east side of Smerwick Harbour it is visible at Ballyda- 
vid Head, forming also at this place a narrow band along the coast. 

3. At Beenaman, in the townland of Ballinahow, skirting along 
the northern base of Brandon Mountain to Brandon Head, where it 
turns southward, and inland. These three strips, though separated 
by indentations in the coast, seem to be a continuation of the same 
band, composing the basal beds of the Old Bed Sandstone, from 
Sybil Head to Brandon Head, a distance of ten miles. The rock is 
the same in litholpgical appearance in all those three patches, and 
in the magnificent coast view, looking from Beenaman towards 
Sybil Head, this band exhibits a remarkable uniformity of strike 
and dip the whole way. 

4. Proceeding eastwards, the next in order is at Einard, three 
miles S. E. of Dingle, which I have just described. 

5. The conglomerate is visible on the summit of the hill at Hill- 
ville, four miles west of Castlegregory, forming a cap there also, in 
extent nearly a square mile. 

6. At Gleenteenassig, four miles north of Aunascall, and eleven 
miles E. N. E. of Dingle, there is a remarkable precipice, above 100 
feet high, called Foylenagreave, immediately west of Lough Slat, in 
which the conglomerate, above 60 feet thick, dips N. W. 25, overly- 
ing a brown, micaceous, flaggy grit rock, which dips N. W. 60°. This 
is a very wild, romantic spot, and though I did not examine the 
country westward of Lough Slat, I believe this conglomerate exists 
over a large area in this locality, not yet known, which would be 
well worthy the attention of a geologist. 

7. The Hill of Doon, half a mile S. E. of Lough Slat, and four 
miles N. of Aunascall, has a cap of conglomerate a quarter of a mile 
in diameter, dipping N. about 30°, and lying on thick, strong, green 
grit beds, which are visible in the next stream eastwards, where 
they dip W. 60° 

8. On Cummeenhill, about a mile east of Doon, is another patch of 
the same rock, dipping the same way, and lying on green grits and 
slates, which have a dip of 60° W. This is well exposed in a high 
cliff, west of Loughacummeen. I believe this conglomerate exists 
eastwards, on the summit of the hills in the townlands of Magha- 
sheela and Glanlough North, but did not examine the ground. 

Here I may observe, that in Munster the Carboniferous forma- 
tion exists to a great thickness between Tralee Bay and the Galtee 
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Mountaiiis; but in the western part of this peninsula, it appears to 
have been nearly all carried away by denudation, leaving, as a me- 
morial of its former existence, only the eight small patches I have 
just described, of its very lowest beds. Different from these, how- 
ever, is the case that follows. 

9. At Scrallaghbeg, farther eastward, another junction of conglo- 
merate, overlying green grit unconformably, occurs. This is a few 
perches south of a sharp turn in the public road, seven miles N. E. 
of Aunascall, and ten miles from Tralee. The Old Bed Sandstone 
at this place, is evidently of the lower beds, and a continuation of 
the several patches, Nos. 6, 7, 8, being in the same line, country, and 
haviog a similar dip. From this place it proceeds eastward, covering 
the northern slope of the hill for about three miles, where it turns 
southward to Bartregoum, the highest point of Slievemish Mountain. 
From this summit eastward, the whole mountain is covered with it 
sloping downwards gradually to the east for twelve miles, without 
much increase in thickness, till it comes near the coach-road from 
Tralee to Killarney, at Currens, where it is succeeded conformably 
by calcareous slate, containing a profusion of the ordinary fossils of 
the Carboniferous Limestone, and one of the best localities in Ireland 
for those fossils. This slate is again covered by the limestone about 
Castle Island, and that surmounted by millstone grit, the base of 
the coal rocks of the Slieve Luaghar Mountains. 

Thus, this conglomerate of the Old Bed Sandstone can be traced 
through the Dingle peninsula, in eight detached patches, from Sybil 
Head to the summit of Slievemish Mountain, and the overlying Bed 
and Yellow Sandstone eastward along that mountain passes into the 
calcareous slate, limestone, and millstone grit of the great Munster 
coal district. 

The section from Brandon Head to Bull's Head is the longest 
across the strike of the strata in this peninsula, and is instructive. 
At Brandon Head, on the north, the brownstone dips to the south, 
at an angle of about 70^ At Connor Hill, in the middle the rock 
is green and gray grit, and also dips south at about 60°. At Bull's 
Head, on the south shore, brownstone, associated with gray slate, dips 
southward at an angle of about 80°. In this line, from Brandon 
Head to Bull's Head, no fault has yet been detected, no protrusion 
of greenstone or other igneous substance; nothing apparent, that 
would disturb a regular succession of the rocks. There is even an 
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inference, that there is no doubling up or repetition of the strata, 
in the fact, that the fossiliferous band at Ferriter's Cove, composed as 
it is of greenish and gray slaty rocks, with abundance of Catenipara 
escharoideSf is by its strike in the lower part of this section, and the 
fossiliferous band at Foyleathurrig, which has neither green nor gray 
slates, nor Catenipora eacharoides^ but brown slates and grits, and 
other species of fossils, is evidently in the upper part. Those two 
bands are not the two arms of a convolution ; but one band near 
the base, and another near the top of a continuous unbroken section, 
which here is twelve miles from north to south, with an average 
dip of 70°, making a thickness of 59)500 feet, without seeing either 
the bottom or the top of the group. By the fossils alone, without 
reference to the thickness, this group, which consists of alternating 
bands of brownstone, and brown, red, and purple slates, green and 
gray grits, and green and gray slates, is all Silurian, without any 
doubt: and the overlying sandstone, with its band of conglomerate 
for a base, and its unconformable position, is the true Old Bed Sand- 
stone of the Carboniferous system, which, as was said before, passes 
in parallel beds and conformable succession, upwards into the moun- 
tain limestone. 

Besides the Dingle peninsula, there are other brownstone dis* 
tricts in Ireland, some of which are intimately associated with strata 
containing Silurian fossils. I shall notice them separately, beginning 
in the north of Ireland, and proceeding southward as they occur 
upon the map. 

1. The first is a region in the counties of Tyrone and Fermanagh^ 
stretching in a south-west direction, between Pomeroy and Ennis- 
kilien. It is forty miles long, and nearly ten broad. It is inter- 
sected by many dykes of greenstone, and has numerous bosses of 
brown porphyry. The brownstone of this district consists of the 
following varieties: — First. A strong brown conglomerate, composed 
chiefly of pebbles of brown quartz rock, hard and semi-transparent 
at Lisnanick, on the north-west corner. Second. The chief part is com- 
posed of brown grit, near the south-east border. Third. Some softer 
slates and shales, apparently in the upper part, about Fintona and 
Trillick. A remarkable characteristic point in the grit beds here 
and elsewhere is, that they contain angular fragments of brown 
slate, of very fine grain, two to four inches long. 

At the north-east end, near Pomeroy, the Silurian gray grits 
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and slates are surmounted by brownstone. Although no actual 
contact is got of the two rocks, yet a comparison being made of the 
dips, where the two are found nearest to eabh other, leads to the 
conclusion that they are conformable. Near the south-west angle 
of this region, at Lisbellaw, the fossiliferous Silurian gray grits and 
slates are covered by the brownstone conformably, both having the 
same strike and dip at their junction. The thickness of the brown- 
stone is pretty well seen in the middle of the district, in the line of 
country between Clogher and Fintona. Proceeding along the road, 
about a mile from Clogher, it dips north-west, at an average angle 
of about 4(P, and this is observed here and there for about two 
miles, and perhaps farther, for the country becomes covered with 
drift. With such dip, two miles of a country would give a thick- 
ness of 6780, or say 7000, feet. In the brownstone strata of the 
district, no fossils have been discovered; the examination made 
having been hasty and superficial There are some beds of red 
limestone in the vicinity of Nine-mile House, on the north-east 
quarter, which are worthy of a closer search. 

In the Tyrone district, along the south-east border, the brown- 
stone lies below the Old Bed Sandstone unconformably. It dips 
generally to the north-west, while the Old Bed Sandstone, of which 
the lower part is red, and the upper part yellow, has a contrary 
dip, being to the south-east. This might be considered the top of 
an anticlinal line, the rock being sandstone at both sides; but it is 
not so. The brownstone, as just stated, is of great thickness, com- 
posed of brown grits, very hard, and dipping north-west 40° ; 
while on the south-east of this, the band of sandstone is red near 
base, yellow near the top, all very soft, with some beds of black 
calcareous slate interstratified, and is immediately succeeded by 
carboniferous limestone. The whole band of sandstone being thin, 
and dipping at a low angle, shows that it is not a counterpart of 
the hard, brown, thick- bedded ^roup, just described, and, there- 
fore, not an anticlinal line. 

2. The second brownstone district is that of the Curlew Moun- 
tains, in the northern part of Boscommon, and extending westwards 
into Mayo — a narrow band of about thirty miles long, by five or 
six miles wida At the east end, near Keadue, green grits and 
slates occur; and at Uggool, at the other end, five miles north-west 
of Ballaghaderreen, gray grits, limestones, and slates occur, abound- 
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ing in Silurian fossils; but the relation of these with the brown- 
stone strata cannot be determined, as there are numerous protru- 
sions of porphyritic rocks, which interrupt the succession. Simi- 
larly with the Tyrone district, the Old Bed Sandstone and limestone 
at Boyle, and at Ballaghaderreen, lie unconformably on the brown- 
stone, along its southern border. 

3. About Castlebar, ordinary Old Red Sandstone is abundant. 
So far as physical aspect goes — that is, brown colour and excessive 
hardness — there is a district north-west of this town, lying between 
Lough Conn and Newport, which I would put in the brownstone 
division. I have not had opportunity, however, to work up this 
district, either for succession or fossils, by any more than a slight 
examination. A small district of similar character occurs on the 
south side of Clew Bay, and west of Louisburg. 

4. The Eillery Harbour district comes next. It is situated in 
the county of Gralway. On the road from Clifden to Westport, at 
Blackwater Bridge, three miles south of Killery Harbour, a succes- 
sion of strong conglomerates, gray grits, and gray slates, containing 
an abundance of Silurian fossils, lie unconformably upon strata 
composed of mica slate, with alternating groups of gray crystalline 
limestone and quartz rock, all without fossils; and, what is remark- 
able here is, that, in general, a band of brownstone forms the base 
of the Silurian district. This band varies from 200 to 300 feet in 
thickness and is surmounted by gray and green grits, and slates, 
which abound in Silurian fossils, with accompanying bands of 
coarse conglomerates. The district extends, on the south side of 
Eillery Harbour from the ocean eastwards, in irregular form, to 
Lough Mask and Lough Corrib, and in all the middle and eastern 
parts the brownstone band forms a conspicuous base, and gene- 
rally an index to any locality where fossils may be expected, as 
the fossiliferous beds overlie it immediately. I may add that, in this 
district, as well as at Dingle, there is an enormous thickness of green 
and gray grits and slates, amounting to many thousand feet, over 
the principal fossiliferous band near Blackwater Bridge just alluded 
to. The beds of rock in general dip and accumulate from this loca- 
lity to the north-east towards Toormakeady, on the west side of Lough 
Mask ; and then, as if to tie all this mass of strata into one great 
parcel, a thin band of limestone occurs, near the top at Glensaul, in 
which Silurian fossils have been found, — this being a parallel case 
with the Brandon Head section, already described. 
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5. The next in order is the Dingle district, into which I have 
entered already; and will only repeat that the band of brownstone 
at Sybil Head, below the fossils, is 3600 feet in thickness, not in- 
cluding the bottom beds, which are under the sea; and that between 
Clogher and Fintona, in the county of Tyrone, the brownstone rock 
is at least 7000 feet thick, without the lower beds also, which are 
not visible there. 

Those numbers go pretty far as an approximation to the thick- 
ness of the Old Bed Sandstone of Scotland and England, with, how- 
ever, the important difference, that the British rocks are considered 
as Old Bed Sandstone. The Irish equivalents — if equivalents they 
be — are undoubtedly Silurian. 

In the south of Ireland there are also other tracts of brown- 
stone, besides that in the vicinity of Dingle. They occur in some 
of ihehighest mountains in the country ; for instance, Macgillicuddy's 
Beeks, Tore, Mangerton, the Priest's Leap, and other mountains 
in Kerry. In Cork are the Paps, the Boggra Mountains, Mount 
Hilary, Knockoura, and so on to the Knockmeldown and Cumme- 
ragh Mountains, in Tipperary and Waterford. 

The two localities, Dingle and Killery Harbour, are 200 miles 
asunder; and yet hand specimens of slate or grit, or specimens in 
the rock, abound in both, which for hardness, grain, or colour, 
could not be known asunder; and I may include with those, as 
having the same lithological character, Macgillicuddy's Beeks, and 
the other mountains of Kerry, Cork, and Waterford, already enu- 
merated. In those lofty ranges, the association of the brownstone 
with green and gray grits, and gray, red, and purple slates, is of 
frequent occurrence, and requires some notice. In the grit beds, 
though they compose the chief volume of the mountain masses, no 
fossils have yet been discovered. 

Since fossils have become indicative of the age of groups of 
rocks, attention appears to have been drawn away from their litho- 
logical character. This, however, is not to be rejected ; and it is 
particularly useful where no fossils are found. It is not easy to 
give a description in writing of a rock specimen, so as to be gene- 
rally understood ; but I may say, that I would know even a hand 
specimen of the green grit of the Killarney Mountains, or the 
brownstone of Sybil Head, if I saw them or their equivalents at 
Londonderry, or anywhere else; and I think an experienced eye 
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will be seldom wrong in recognising a group of rocks from their 
stony characters. 

I have already described the Brandon Head section, and shown 
it to be Silurian; and I consider, as I haye jnst sdid, the rocks of 
that section to be identical, in external character, with the rocks 
of many of the mountain ranges of Kerry, Cork, and Waterford; 
but, to show some of my reasons for so thinking more fully, I must 
go a little into detail Alternations similar in character and colour 
with those in the Brandon Head section are observed about Derry- 
cunnihy, near the tunnel, on the road from Killamey to Kenmare, 
where bands of rock, brown and green, are crossed in travelling. 
So it is in the Boggra Mountains; a section occurs in the Fermoyle 
river, on the roadside from Kanturk to Cork, where alternate 
bands of green and brown grits and slates are found in succession. 

The cuttings in the railway from Mallow to Cork give a similar 
result, on the great scale; and on a smaller, I foimd the following 
succession in a piece of cutting, in the townland of Carrigduff, 
three miles south of Mallow, where every man may study it for 
himself. Beginning at the bridge, which is on the southern boun- 
dary of the townland, it is as follows, proceeding northwards :«> 

From the bridge to entering the cutting, . • . • 40 yards. 

Brown slate, 15 „ 

Green flaggy grit, 1 „ 

Brown, ••••..... 5f> 

Green, 5 „ 

Brown, ••• • 3„ 

Green, •...• ••••• l>it 

Brown, • ....• I91 

Green, 8 „ 

Pass 147^ miles post 

Brown, with green spots, 19 •« 

Green, 8 „ 

Brown, ^ 4 „ 

Green, 4 „ 

Brown, 3 „ 

Green, • 4 „ 

Brown slate, 6 „ * 

At this place a fault occurs, having brown slate on the south 
sidci and green grit on the north. 
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Green grit, 3 yards. 

Brown, 6 

Green, 8 

Brown, 5 ,, 

Green grit, 6 „ 

Brown, 4 ,^ 

Green thick beds of grit, 5 •# 

Brown, g ^^ 

Green, gray, and brown, confused, 2 „ 

Brown, 8 „ 

Green, g ,, 

Brown slate, including three yards of brown grit, . 26 „ 

Green, 14 „ 

Brown, 25 „ 

Green, 1 „ 

Brown, 1 

Green, 13 

Brown, 21 „ 

Green, 11 „ 

Brown, 1 „ 

Green, 1 „ 

Brown, 3 „ 

Green, • 3 „ 

Brown rock ends, 71 „ 

Cutting ends at 400 yards from the bridge. 

Thus we find in this section of 360 yards in length, twenty 
bands of brown grits and slates, and nineteen bands of gray and 
green colour alternating with them; so that the colour of those 
gray, green, and brown grits and slates goes for nothing as an 
argument to prove the age of the rock. 

Many other sections interesting on this part of the subject 
occur in the country. There is one in a quarry at Commons, half 
a mile north of Cork, on the Blarney roadside, worthy of a visit, 
and a fine section in the railway cutting at Rathpeacon, two miles 
north of Cork, in which the alternation of green and brown colours 
are visible, as well as occasional examples of a bed, or a band of 
rocks, being of the one colour near the surface, and passing into the 
other below, where the strata stand nearly on edge. 
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Regarding the section just described at CarrickduiF, and the 
whole group of ten or twelve miles of the same kinds of rock from 
that to Corky it may be argued that as no fossils have been found 
in them, their geological position is doubtful, and they may belong 
to any formation; but though the proof by fossils has not yet been 
made out here, as it is seen in the Dingle peninsula, yet a part of 
the proof which is observable in the western district occurs here 
also; that is, the unconformability between the beds of the Carboni- 
ferous formation, and the underlying green and brown grits. At 
Quartertown Upper, one mile and a half south of the town of 
Mallow, in the railway cutting, the brownstone rock is seen in 
gentle undulations, having a low general dip eastwards, and noticed 
at the junction Na 67 in the Table; and the Old Bed Sandstone at 
this place lies on it unconformably, having a dip northwards to- 
wards Mallow, where it is soon covered by the mountain limestone 
and coal rocks in the vicinity of that town. 

At the time the formation of the railway was in operation, this 
junction was pretty well exposed, but at present it is not so; the 
dressing of the slopes obscured it, but still the hard brown grit 
may be seen south of the junction, and the soft red and yellow 
sandstones north of it. I may observe of the locality that there 
was a stream of water which came in from the east, conveyed in a 
small trough over the railway, exactly at this junction. The un- 
conformability here I take as conclusive that the rocks on both 
sides of the junction, that is, the limestone at Mallow, and the 
brown grits at Quartertown, belong to two di£ferent geological 
epochs. 

In this place I will say a few words on the Yellow Sandstone of 
the south. I have already stated that in the Old Bed, in the north 
of Ireland, the prevailing colour is red, and the volume thick. In 
the south the yellow colour predominates, and the volume is much 
diminished. At Muckross, near Eillarney, and at Quartertown, 
near Mallow, it appears to have dwindled to a very thin band, but 
still true to the type. The rock is soft sandstone, and not hard 
grit To the south of these two last-mentioned places I do not 
know of its existence anywhere in Kerry or Cork, — keeping in 
view the type, as seen near Hook Head, or anywhere northward, 
in Clare, Galway, or Tipperary, Tyrone, or Down, 

I know that the remains of plants are got at Cork, in one bed 
Vol. VII. 
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of a grayish-white sandstone, which bed, two or three feet thick, I 
believe is in the brownstone strata; and I have seen plant remains 
in a similar bed, and in a similar geological position, at Knocka- 
havaiin, two miles N. £. of Dnngarvan. We had also some of the 
same kinds exhibited here last year, by Dr. Griffith, from Tallow 
Bridge, to illustrate his paper on the Yellow Sandstone, which the 
Society may remember; but neither the sandstone nor the plants are 
like those that occur in the Carboniferous rocks, — ^the Lepidoden- 
drons and Calamites being of a stunted growth, and different species. 
Professor Rogers produced specimens of plant remains at the last 
meeting of the British Association, at Glasgow, identical with those 
got at Tallow Bridge; and he put them forward as having been 
found in some of the Silurian rocks of America, and exhibited them 
as geological curiosities, plants of Silurian age. 

I have thus endeavoured to show, that in our Irish PalsBozoic 
rocks there are two old sandstones which belong to two distinct 
eras in the history of the earth, — the first, being the lower and the 
older, is of a brown or reddish-brown colour, and is composed both 
of grits and slates, the grits very hard, and the slates having a 
strong cleavage. Moreover, that in the south and west of Ireland, 
where those rocks are pretty fully developed, the brown and red 
grits and slates alternate with green and gray grits and slates of 
the same age; that in Kerry, those rocks amount in one section to 
above eleven miles in direct thickness, without the upper or lower 
beds, which are invisible; that they include bands teeming with 
fossils of the Silurian age, and that the beds usually dip at a very 
steep angle, except in the tops or bottoms of some of the great con- 
volutions which occur occasionally in parts of the country ; — that 
the second or upper part of those sandstones is that band which forms 
the base of the Carboniferous rocks; it is more red, more soft, and 
thinner, its average thickness being about one thousand feet. It 
contains no green or gray grits or slates, and very seldom exhibits 
cleavage in its shales, only lines of lamination : the beds generally 
lie fiat, or nearly so, and these are features affording some points 
of contrast when compared with the older rocks. 

The Devonian rocks are said to constitute a passage, or gradual 
change, from the Silurian into the Carboniferous formation, and to 
partake of the nature of both, in fossils, as well as in rocks. I have 
given a list of seventy-eight localities, any of which may be visited 
— and stated that I know many more where the Old Red Sandstone 
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lies uncoDformably on the inferior rocks, and not one case do I know 
in Ireland where they are conformable. The base of the Old Bed, 
therefore, forms an abrupt, distinct boundary line between the two* 
All the rocks in the vicinity of this line are resolvable into either 
the group above it, or the rocks below. I hope, therefore, I have 
made clear the conviction that is on my own mind, that there is no 
passage, or gradual change, between the lower and the upper sys- 
tem, and consequently no Devonian rocks in Ireland. I know that 
the reverse of this statement has been put forward years ago in this 
Society, and reiterated many times since. Even last year a paper was 
read here, stating that the brown grits of Dingle are Devonian; but 
I look upon this as without foimdation. Any grits, or slates, that 
lie between two bands of Silurian fossils, the whole being confor- 
mable, should be classed with Silurian rocks, as well as the sand- 
stones and shales lying between two beds of coal, should be put into 
the coal series. 

Indeed, it appears quite impossible to reconcile the Devonian 
system, as tabulated by Sir Charles Lyell, at p. 365 of his Manual, 
with the appearances presented in Ireland, and no doubt this is the 
best authority now extant. In this work the Carboniferous forma- 
tion consists of only two members, — the coal series, and the moun- 
tain limestone. The Old Bed Sandstone, which forms a natural 
division of the formation, is cut away, and classed with lower rocks, 
thus;^ 

TJpp» Devonian. 

a. Yellow sandstone of Dura Denn, Fife. 
h. Bed sandstone and marl, with comstone of Herefordshire 
and Forfarshire. 

Paving and roofing stone, Forfarshire. 

Upper part of Devonian beds of South Devon. 

Lower Devonian. 

Gray sandstone, with Ichthyolites, Caithness, Cromarty, and 
Orkney ; lower part of Devonian beds of South Devon, and 
green chloritic slates of Cornwall; limestone of Gerolstein, 
Eifa 

Under these are the Silurian rocks, comprising the tilestone 
of Brecon, the Ludlow and Wenlock limestones and shales, 
the Caradoc sandstone, and Llandeilo flags. 
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The first member of the system, the yellow sandstone of Dura 
Denn, is the eqnivalent of the Irish Old Bed, or, at least, of the 
upper part of it. It appears to me that this ought not to be sepa- 
rated from the Carboniferous formation ; the three subdivisions of 
which, as already enumerated, from the general parallelism of their 
beds,^ere undoubtedly deposited in one geological era, and a com- 
paratively calm one it was. Abundant proofs exist of tremendous 
disturbances previously in the upturned edges of all the lower rocks, 
and subsequently in the contortions of the strata of the formation 
itself, where they are not broken up by faults; for, even in those 
contortions, the beds of sandstone, limestone, shale, and coal, are 
alway parallel to each other through every undulation and inclina- 
tion. Besides this, certain fossils are common to the whole three 
subdivisions. I saw in Professor Haughton's cabinet, in Trinity 
College, some specimens procured from the yellow sandstone, or 
upper part of the Old Bed, at Porter's-gate, near Hook Head, in 
Wexford. Among them were Orthis crenistria^ Atrypa pUurodon^ 
Producta capercUa^ Producta eancinna, Producta setasOy SangtUnoUUs 
8ulcatU8y LHhadomua dacttfloides^ and others, all mountain limestone 
fossils."^ Again, in the county of Tyrone, in the river near Cooks- 
town, and about twenty chains below Kildress Bridge, specimens 
were obtained by Colonel Portlock, from Bed Sandstone. The bed 
which contains them is near the base of the Old Bed in that locality. 
Those specimens are in the collection of the Geological Survey, in 
the Museum of Irish Industry, Stephen^s-green. Th^ are very 
fossiliferous ; and among them are found Producta Martini^ Producta 
Htosa^ Orthis unibraculumj Orthis crenistria^ Atrypa pieurodon^ and 
others; all common in the mountain limestone. 

Neither are the coal rocks without similar fossils. At Carrow- 
nanalt, two miles N. £. of Keadue, I found in a ravine in the coal- 
measures thirty-five species of shells and Trilobites, in a few blackish 
calcareous beds, altogether about three feet thick. This fossili- 
ferous band is about 200 feet over a bed of coal, which has been 
worked in the vicinity. Of the thirty-five species, twenty-six 
occur in the mountain limestone, and are, therefore, common to 
both. 

This double link, the parallelism of the beds, and the commu- 
nity of the fossils, is against the Old Bed being separated from the 
Carboniferous rocks, and joined to other inferior rocks, with which, 
in Ireland at least, they have no relation but contact. 
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The first member of the system, the yellow sandstone of Dura 
Denn, is the eqaivalent of the Irish Old Red, or, at least, of the 
upper part of it. It appears to me that this ought not to be sepa- 
rated from the Carboniferous formation ; the three subdivisions of 
which, as already enumerated, from the general parallelism of their 
bed8,^ere undoubtedly deposited in one geological era, and a com- 
paratively calm one it was. Abundant proofs exist of tremendous 
disturbances previously in the upturned edges of all the lower rocks, 
and subsequently in the contortions of the strata of the formation 
itself, where they are not broken up by faults; for, even in those 
contortions, the beds of sandstone, limestone, shale, and coal, are 
alway parallel to each other through every undulation and inclina- 
tion. Besides this, certain fossils are common to the whole three 
subdivisions. I saw in Professor Haughton's cabinet, in Trinity 
College, some specimens procured from the yellow sandstone, or 
upper part of the Old Bed, at Porter*s-gate, near Hook Head, in 
Wexford. Among them were Orthis crenistriaj Atrypa jdeurodon^ 
Producta caperaiay Producta eoncinna^ Producta setosdj SanguinoliUs 
sfdcatuSf Lithodomua dactyloidesy and others, all mountain limestone 
fossils.^^ Again, in the county of Tyrone, in the river near Cooks- 
town, and about twenty chains below Kildress Bridge, specimens 
were obtained by Colonel Portlock, from Red Sandstone. The bed 
which contains them is near the base of the Old Red in that locality* 
Those specimens are in the collection of the Geological Survey, in 
the Museum of Irish Industry, Stephen^s-green. They are very 
fossiliferous ; and among them are found Producta Martini, Producta 
setosa, Orthis umbraculum, Orthis crenistria, Atrypa pleurodon^ and 
others ; all common in the mountain limestone. 

Neither are the coal rocks without similar fossils. At Carrow- 
nanalt, two miles N. E. of Keadue, I found in a ravine in the coal- 
measures thirty-five species of shells and Trilobites, in a few blackish 
calcareous beds, altogether about three feet thick. This fossili- 
ferous band is about 200 feet over a bed of coal, which has been 
worked in the vicinity. Of the thirty-five species, twenty-six 
occur in the mountain limestone, and are, therefore, common to 
both. 

This double link, the parallelism of the beds, and the commu- 
nity of the fossils, is against the Old Red being separated from the 
Carboniferous rocks, and joined to other inferior rocks, with which, 
in Ireland at least, they have no relation but contact. 



RESEABCHES AMONG THE PALiEOZOIC ROCKS OF IRELAND. 141 

In the lower Devonian, as given in the Table, the gray sandstones 
of Caithness, and the green chloritic schists of Cornwall, are of a 
colour and kind that I never saw in the Old Bed Sandstone of 
Ireland. 

It is much to be regretted that Sir C. Ljell has not supplied 
even an ideal cut to show how he joins the Old Eed Sandstone to 
the underlying rocks. Such a cut would 'show something relating 
to the conformability of the groups, which the verbal Table does 
not express. 

In the diagram, which I exhibit, let the upper part with hori- 
zontal strata represent the Carboniferous formation, with its three 
subdivisions — coal, limestone, and red sandstone; and let AB be 
the base of the latter, the conglomerate bed, laid unconformably 
on the inclined ends of the underlying strata, as a foundation. 
Those strata, as I have shown, are of many kinds. In the seventy- 
eight localities I have pointed out, the conglomerate lies on fourteen 
different kinds of older rocks. Let a represent granite ; b^ strati- 
fied quartz rock; c, mica slate; d, primary crystalline limestone; 
€, greenstone; f, amorphous quartz rock; g^ gray clay slate; A, gray 
grit; iy red clay slate; ky green grit; 2, green chloritic slate; m, 
brownstone. 

Now cut away the Old Bed Sandstone from the Carboniferous 
formation, and let it go to the underlying rocks; then take of these 
rocks a horizontal band 1000 feet in thickness, to represent the re- 
mainder of the Devonian. It is plain, then, that in Ireland this 
formation will be represented by its upper part, the Old Red ; and 
below, by portions of all those other older rocks; and, therefore, 
that all the older stratified rocks in Ireland take a share in the De- 
vonian system, as well as some of the igneous. 

This is my view of the Devonian system. Had it been composed 
of a regular succession of rocks, lying together like the Silurian 
system, or like the Carboniferous formation, there would be no 
doubt about it; but to make it good, instead of working it out in 
Devon, its own country, one of the most profound geologists found 
it necessary to ransack Europe, to get suitable parts to make it up ; 
and it appears to me that Sir Charles Lyell undertook no easy task 
when he took a limb from Dura Denn, a joint from the comstones 
of Herefordshire, an arm from the green chloritic slates of Corn- 
wall, a leg from the gray sandstones of Cromarty, and a part from 
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theEifel limestone; and endeavoured to join these distant frag- 
ments together, and make out of them a consistent whola 

At the meeting of the British Association at Glasgow, last Sep- 
tember, in one of the geological discussions, Professor Sedgwick 
said that the Deyonian has no base. In this assertion, I believe, he 
cannot be contradicted. No estimate has ever been attempted to 
be made of its thickness, — nor ever can be, as it appears to me. 

I would not have thought it necessary to notice the brownstone 
as I have done in this Paper, any more than the green and gray 
rocks with which it is associated, only for the circumstance, that it 
appears to have been mistaken for the Old Bed Sandstone of the 
Carboniferous system, — there having been no distinction drawn 
between them; and that a considerable amount of confusion has 
crept into the classification of rocks, in consequence of this mistake. 
I have taken pains to describe both kinds, and to point out the dif- 
ference between them ; and I hope my observations may be useful 
to others who may have better opportunities of prosecuting the in- 
quiry, with a view to settle this important question. 

OBSERVATION ON SOME OF THE JUNCTIONS ENUMERATED IN THE 

TABLE OF LOCAUTIES. 

1. The junction at Conaghra, five miles W. of Bally castle, in 
Mayo. Though the dip of the stratified quartz rock on the coast 
here, and the dip of the Old Bed Sandstone, are both eastward, and 
not far from the same angle; yet, on close inspection, it will be 
observed that the lowest bed of sandstone covers over the ends of 
several beds of the quartz rock; and, as it prGkseeds south, mounts 
over the mica slate also, which there overlies the quartz rock beds 
conformably. 

2. Near Bangor, on the road side, there is a good section of the 
Old Bed Sandstone, showing its whole thickness at that place, and 
the transition into the black slates and thin limestones which lie 
over it here, and which abound in mud fossils, Nuculs, Modiolse, &c. 

6. At Ballaghaderreen, the rock which underlies the sandstone 
is a brown slaty porphyry, which shows traces of a dip to the north. 
This porphyry fills a flat district four or five miles to the N. W., 
where it is succeeded by the Silurian fossiliferous slates of UggooL 

12. At Drung the Old Bed Sandstone runs out at the shore to 
low water. 
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17. At Seegronan the inferior rocks abound with bands of crys- 
talline limestone, interstratified with mica slate. The marble is 
striped, white and gray mixed; and some of it a beautiful salmon 
colour. 

21. A good section of the Old Red Sandstone is visible in the 
river running through Kildress, from Orritor to Cookstown. Pe- 
culiar fossils are got in a bed of Red Sandstone near the base of it. 
Atrt^ suhlobataj and two or three other small shells, occur in it. 
A band of red limestone, accompanied with red shale, is seen in the 
river bank, which has been quarried for use, and contains some of 
the usual fossils of the limestone. 

22. At Latbeg, near Glogher, in ascending the high ground 
northwards, the beds of brownstonedip to the N. W., at an angle of 
4(f to 60^ and accumulate in that direction for about two miles, 
showing a great thickness of this brown grit. The rock in the val- 
ley dips at a lower angle, in an opposite direction; and, as both are 
sandstones, the anticlinal might be supposed the top of a convolu- 
tion ; but this is not the case, as, if so, the rock dipping to the south 
would be brownstone, the same in lithological character as that 
which dips N. W., which it is not. It is a whitish or yellowish thin 
bedded flag, with alternations of black shale. 

23. The Old Red Sandstone at Grortnagross, near Cushendall, lies 
on mica slate, and its lower conglomerates are formed of rounded 
pebbles and fragments from that rock, — with little else. 

27. At Drummanbeg, three miles N. N. E. of the town of Ar- 
magh, in the large quarry whence was got sandstone to repair the 
church, I got a fish-tooth, which resembled a Plectrodus, but was 
much larger than those figured in the Silurian syst^n, being above 
half an inch in length. 

30. The Red Sandstone at Kilcurry seems but thin, as the lime- 
stone appears not far from its base; but situated as it is, in the vi- 
cinity of metamorphic and porphyritic rocks, there may be a fault, 
in which part of the sandstone is buried. 

33. The strong green grit is well seen at Drumany, near Eille- 
shandra. On the road side the nearest sandstone lies N. W., nearly 
half a mile off in the flat land of Portlongfield, and lies nearly level ; 
it is of a yellowish-white colour, and contains a few large rounded 
quartz pebbles. 

35. At Portrane Pier there is only a small part, about five yards 
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long, of one bed of coarse red conglomerate, visible oyer the gravel on 
the shore. It rests on the Pier, which is greenstone, with veins of 
calcareous spar. Immediately south of this a black shale occurs, 
with rounded masses of graj limestone, and in one of those nodules 
the Orthia reoeraa was got, which Mr. Salter described and figured 
for Mr. Griffith's Synopsis of the Silurian fossils. Greenstone, as here, 
often makes its appearance in the boundary between the Silurian 
and Carboniferous systems. 

88. At Grangeclare the Old Bed Sandstone is but a small patch 
lying on the south flank of the Dimmurry range of clay slate hills, 
which are probably Silurian, from the proximity of the Chair of 
Kildare, a hill of light gray limestone, with some associated black 
and red slate, abounding in Silurian fossils. 

48. At Comagha, near Boyle, and along the south flank of the 
Curlew Mountains, thebrownstone dips north, at a low angle, about 
10°. At Ballinphuil the yellow part of the Old Bed Sandstone is 
visible, and dips S. 7^. These two observations are farther asunder 
than I would be inclined to adopt, were it not that both rocks are 
remarkably steady and regular in the dip for a good space around; 
as at No. 22, both rocks being sandstone, this difference of dip 
might be considered a slight anticlinal axis in the one system ; but 
the arm to the north is a hard brown quartzose grit, remarkably 
uniform in physical appearance, and the beds accumulate to a large 
amount, while that to the south is a soft whitish sandstone, at Ter- 
mon immediately surmounted by limestone, showing that the two 
sides of the axis belong to two diflerent systems. 

45. At Derrylaura, near Oughterard, the underlying rock is gra- 
nite, which here shows itself between the Old Bed Sandstone and a 
Silurian dark gray slaty grit, very fossiliferous. 

46. AtCregganore, near Loughrea, the base of the Old Bed Sand- 
stone is seen in one of the clearest junctions in Ireland. Here are 
several patches of the lowest bed of the conglomerate, seen lying hori- 
zontally on the black slate, which dips at a steep angle. The calca- 
reous slate, which lies over it, is visible also in a stream a little below 
on the side of the hill, thus showing the whole thickness of the 
sandstone, which here is unusually small. This locality is known for 
miles around by the name of Toberelathan, or St. Elathan's WelL 

62. At Kinard, near Dingle, on the hill, level beds of soft Bed 
Sandstone lie on the edges of vertical beds of brown hard grit, in 
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whicli some beds of pxirple slate are interstratified ; and this slate 
contains SDurian fossils. They are got in the cliffs on the shore, 
in some accessible spots ; and about high- water mark, some beds of 
reddish limestone show marks of them also. In the Red Sandstone, 
on the top of the hill, is a remarkable mass of white quartz, forming 
a crest, which at a distance resembles an old castle. 

63. At Glenteenassig, in the Dingle district also, immediately 
west of Loughnascall, is a magnificent exhibition of the lower con- 
glomerate, in a precipice above 100 feet high, lying on the upturned 
edges of the beds of a brown micaceous flaggy grit, belonging to the 
lower formation, as at Kinard. The conglomerate here is about 80 
feet thick. The strike of the two rocks is nearly the same; but 
the lower dips N. W., at an angle of 66°, while the upper dips at an 
angle of 25°. To the geological tourist this place is well worth a 
visit. 

64. Doon Hill, near the latter locality, has a cap of conglomerate 
dipping N. W. about SO*'. The junction with the underlying rock 
is not visible. The nearest part of it to the place is seen in stream 
a little eastward, where very thick beds of a chloritic greenish gray 
grit rock are visible, dipping W. at an angle of 65®. 

67. At Quarter town upper, near Mallow, there is a junction of 
the brownstone and Old Red Sandstone. It was exposed when the 
railroad was in progress of being made ; but since has been much 
obscured by what the engineers call *' soiling the slopes." The 
brownstone south of this junction presents the usual physical as- 
pect it does in the south of Ireland, hard and strong-bedded, the beds 
a little undulating, with an average dip S. E. The Old Red, which 
dips N. E., or towards Mallow, at about 20°, consists of a soft red 
rock below, succeeded by a little bluish gray shale containing Mo- 
diola cypricardiay &c., and over this a yellow sandstone which dis- 
appears northward under the drift 

68. At Waterford, and its vicinity, the lower beds of the Old 
Bed Sandstone are well exposed on the hill at Newrath, as well as 
on the west side of the river, opposite the railway station. The un- 
conformability here is very clear. Proceeding northwards from this 
place by Mullinavat, the conglomerate is succeeded by red beds, 
which, towards Thomastown in the upper part, as usual, are yellow, 
and covered there by the limestone of Kilkenny. At Kiltorkan, near 

Bally hale in this line, are a few beds of very fine-grained yellow rock, 
Vol. VII. P 
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in which remains of plants and shells have been discovered and made 
known by the persons employed on the Geological Survey. 

72, At Rocksborough, near Wexford, the lower beds of conglo- 
merate were visible at a farm-house on the roadside; but recently 
a new road has been made close by the house, and the rock thereby 
concealed, or quarried away. It lies here on yellow massive quartz 
rock, which has obscure joints of cleavage, or of bedding, dipping 
towards the north-west; the lines are nearly obliterated. 

77. At Templetown, on the shore, is a clear, well-exposed section 
of the Old Red Sandstone, lying on gray slate, which, from the 
junction towards Duncannon, is very much contorted. The sand- 
stone here has a pretty regular dip southward, averaging about 12^. 
Near its southern termination in a little bay are thin beds of lime- 
stone, with black shale, and full of fossils; and over this again a 
thin band of yellow sandstone. Then come the shales and limestone, 
which continue to Hook Head. This I consider one of the most 
complete typical sections, and the best exposed in Ireland, of the 
Old Red Sandstone and limestone. 



The Society met on the 14th of May, 1856, on which occasion the 
following Paper was read. 

ON THE LOWEB CARBONIFEROUS BEDS OF THE PENINSULA OF HOOK, 
COUNTY OF WEXFORD. BY THE REV. SAMUEL HAUGHTON, M. A., PRO- 
FESSOR OF GEOLOGY IN THE UNIVERSITY OF DUBLIN. 

The parish of Hook, county of "Wexford, is well known to afford 
one of the best sections of the lower Carboniferous beds in the south 
of Ireland ; and as no detailed account of it has been published, I 
have put my notes together, and endeavoured to lay them in a con- 
nected form before the Society. From the fact of the strike of the 
beds running across the peninsula, an opportunity is afforded of 
studying them at both sides, in the Waterford Harbour and on the 
sea-side ; and it is not difficult to obtain an approximate value of the 
thickness of each deposit. 

There is an uninterrupted series of conformable deposits, extend- 
ing from the Old Red Sandstone conglomerate on the north, to the 
Carboniferous Limestone of Hook Light-house on the south, unbroken, 
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save by a few unimportant faults, which do not prevent a correct 
estimate being formed of the thickness of the entire series. The 
beds are conformable throughout, and admit of being divided into 
five distinct groups, which I propose to describe in succession, com- 
mencing with the oldest beds of red conglomerate, which rest on 
the Silurian slates unconformably. 

\ 

1. OLD BED SANDSTONE AND CONGLOMERATE. 

The Old Red Sandstone and conglomerate of this district rest un- 
conformably on the nearly vertical beds of Silurian slates, the line of 
junction extending in nearly a straight line from Carnivan Head 
on the east, to a point half-way between Harryloch and Templetown 
church on the west. The nature of the junction between the con- 
glomerate and slate is well shown in the face of the cliff at Carnivan 
Head. 

The beds of slate are nearly vertical, and the Red Sandstone 
and conglomerate beds are inclined at an angle of 10° to the horizon. 
I propose to place, provisionally, the uppermost limit of these beds 
at a line drawn from the rocks north of Sandeel Bay on the east, to 
the boundary of the townlands of Templetown and Houseland on 
the harboxir, or west side. My reasons for fixing on this boundary 
will be explained in the next section. Within the limits I have as- 
signed, the rocks consist- of slightly inclined beds of massive red con- 
glomerate, alternating with layers of red sandstone and red shale. 
They are quite destitute of fossils; and may be considered as typical 
beds of the Old Red Sandstone of the south-east of Ireland. I have 
measured the thickness of these beds in a variety of ways, and esti- 
mate it at 11 50 feet The sea must have been shallow during the depo- 
sition of these beds, as it is not possible to conceive any action save 
that of coast waves capable of forming such masses of rolled shingle, 
alternating as it does with sands and mud, tinged with peroxide of 
iron, evidently introduced by currents of a less violent character 
than those which laid down the rolled shingle of the sea beaches, 
which formed the materials out of which the red sandstone conglo- 
merate was elaborated. 

3. PLANT BEDS. 

The uppermost portion of the sandstones and conglomerates 
consists of alternating beds of red conglomerate, red micaceous sand- 
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stones^ and coaiBe red shale, succeeded conformably by gray mica- 
ceous sandstones, gray conglomerate, and dark gray shale, with 
yellow and'^hite sandstones alternating with reddish argillaceous 
sandstones, — the entire series being characterized by the presence 
of imperfectly preserved remains of plants, which invariably occur 
in the gray and white micaceous layers of sandstone, and never in 
the red sandstone and shales which alternate with them. In one 
locality on the western side, these remains become so numerous as 
to constitute thin seams of anthracite, from one to two inches in 
thickness. The fossil plants, although very imperfectly preserved, 
present a general resemblance to the forms of fossil plants found at 
Tallowbridge, in beds of similar age, some of which were figured by 
me in my account of the fossil plants of the lower Carboniferous 
period. Some of the most common of the Hook plants are figured 
in the annexed Plates. 

Figure 1 represents the imperfectly preserved exterior of Knor- 
ria dichotoma^ in which the spiral arrangement of the leaflets is 
traceable, although almost obliterated. 

Figures 2 and 4 represent natural casts of the interior of the 
same plant; and figure 3, a cross section of same, showing the ex- 
istence of a central axis, as in Stigmarta. The central axis was 
connected with the outer stem by a remarkable series of spirally 
arranged woody spicule, which are shown in figures 2 and 4. 

Figures 5 and 6 show smaller branches of the same plant; in 
these, however, the spiral arrangement of the leaflets is not visible; 
and it is possible they may be the remains of a distinct form. 

The total thickness of these plant beds is 382 feet The gray 
and yellow sandstones which contain the plant remains were evi- 
dently brought from a quarter difierent from that which supplied 
the red sandstones and occasional conglomerate beds which are found 
with the plant beds. We may suppose these vegetable remains to 
have been brought from a distance, and deposited with the red 
sandstones in a sea which was probably growing deeper, and which 
ultimately became the receptacle of exclusively marine remains. 

8- OLDER LIMESTONE. 

We find the plant sandstones just described succeeded by a thick 
series (851 feet) of alternating beds of arenaceous limestone, black 
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shale and sandstone, with red ochreous limestone, followed by flaggy 
limestones, sufficiently pure to be used for agricultural purposes. 

A very remarkable series of beds, consisting of calcareous sand- 
stone passing into limestone, and decomposing into a soft pulverulent 
mass, full of fossils, immediately succeeds the plant sandstones. In 
this group of beds, which is about 180 feet in thickness, a peculiar 
group of fossils, of which some are undescribed, occurs. Two of 
the most remarkable are figured in Plate II. 

Figure 7, Modiola Woarwoyensis. — This modiola resembles in 
some respects the common carboniferous fossil, called LUhodomua 
dactyloidea by Professor M^Coy ; but is of smaller dimensions, and 
characterized by fine, well-marked, longitudinal lines radiating from 
the umbones, but not reaching to the margin. The lines of growth 
are well shown. I have called it Woarwoyensis, from the name of 
the locality, where it is found in abundance, and was first disco- 
vered by me, viz., Woarwoy Bay. 

Length = 1*33 in. 

Breadth (Knterior) = 0*49 „ 
„ (posterior) = 0*52 „ 

Figure 8, Sanguinolites Woarwoyensis. — This species in some re- 
spects resembles the S. stdcatus of Phillips, to which it is allied. 
Posteriorly, the ridges are as well marked as in S. sulcatus; but the 
bifurcation is much less distinct, and the species is considerably 

smaller. 

Length = 0'45 in. 

Breadth = 1-07 „ 

The beds in which these fossils occur are characterized by a well- 
marked group of fossil remains, which occupy a definite position 
immediately above the plant sandstones. The following are the most 
abundant of the species: — 

Orthis crenistria. 
Atrypa fallax. 
Reticalaria (^Sp.) 
Productns caperatus. 
P. antiquatos. 
Modiola Woarwoyensis. 
Sanguinolites Woarwoyensis. 
Actinocrinus (Sp^ 

The beds just described are succeeded by thick beds of yellowish 



150 JOUBKAL OF THE GSOLOGICAL 80GIETT OF DUBLIN. 

sandy limstones, alternating with gray flaggy sandstones and shales^ 
which are literally coyered with fragments of fishes* teeth ; and these 
beds are again sneceeded by others containing abundant casts of 
facoid& The total thickness of the fish teeth and fucoid beds is 71 
feet. 

The remainder of the older limestone beds of this district which 
underlie the dolomite beds, are composed of flaggy limestones, with 
black shaly partings, and alternating layers of blue shaly limestone 

The total thickness of the series, including the two groups al- 
ready mentioned, is 85 1 feet About the middle of the series, a band 
of fine shaly limestone occurs, under Loftus Hall, which contains an 
extraordinary abundance of two varieties of Carboniferous Trilobites, 
yiz., PhiUipsia gemmulifera and P. quadriserialis. 

The entire group is terminated on the south, and overlaid by a 
band of dolomite limestone, extending from the rocks at the south 
point of Patrick's Bay on the east to a point about 300 yards S. W. 
of Duflin's Well on the west or harbour side. 

The older limestone, like the newer limestone which lies above 
the dolomite, is marked by a profusion of fine fossils, of which the 
commonest 



FenesteUids. Orthis fiUaria. 

IGlleporidaB. O. cremstria. 

FRTOsites megastoma. Athyxia coooentriGa. 

Liihodeiidron paudradiale. A« squamosa. 
Syringopora geniculata. 

*Oithooera8 attennatum. 

Spiiifer clathratns. 'Enomphaliis pentangulatos. 

,, attennatus. 'PQeopsis yetnsta. 

„ plebdas. *P. tnbifer. 
Leptffina analoga. 



♦Phillipfiia gemmiilifera. 
*P. qiiadriserialis. 

The fossils marked with an asterisk were not found in the lime- 
stone above the dolomite, and appear to indicate a shallower sea than 
that which subsequently existed. 

We may suppose that the depth of the water, during the deposi- 
tion of these beds of flaggy limestone and calcareous sandstone, was 
greater than during the period of the plant beds, or Old Eed con- 
glomerate; but the presence of such fossils as Trilobites, Modiola, 
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&G., leads US to conjecture that the depth of the water was moderate, 
probably not exceeding 70 feet 

4. DOLOMITE BEDS. 

The limestone beds of the Hook peninsula are divided into two 
nearly equal portions by a very remarkable band of dolomite, quite 
unfossiliferous, or presenting only traces of nearly obliterated fossils, 
with some obscure remains, which are either casts of fucoids or of 
annelid burrows. I estimate the thickness of this belt of magnesian 
limestone at 385 feet ; it is conformable, both above and below, to 
the flaggy limestone which preceded and followed it. I think it 
probable that this band of dolomite corresponds with the lower 
magnesian band described by Mr. Wyley in his account of the lower 
Carboniferous limestone of Kilkenny and Carlow.* It resembles it 
in physical characters, in the absence of fossils, although interposed 
between limestone beds remarkably fossiliferous; and it occupies 
the same geological horizon, — Mr. Wy ley's dolomite lying 1100 feet 
above the base of the lower Carboniferous limestone, and the dolo- 
mite of Hook being about 900 feet above the uppermost plant beds 
of the Yellow Sandstone series. They are also comparable in point 
of thickness, the dolomite of Kilkenny being 200 feet thick, and the 
Hook dolomite 380 feet 

0. NEWEB LIMESTONE BEDS. 

The beds of limestone which rest conformably on the dolomite, 
and extend southwards to Hook Lighthouse, are 981 feet thick; 
they resemble closely the upper beds which underly the dolomite, 
and are composed of flaggy limestone, with alternations of black 
calcareous shale, the imequal weathering of which gives rise to a 
fine development of beautiful fossils on the exposed surface of the 
thin-bedded limestones. A remarkable series of limestones, contain- 
ing fish teeth and spines of large size, of the genera Psammodus and 
Ctenacanthus, accompanied by myriads of Orihis fliaria^ rests upon 
the dolomite, and occasional fine specimens are found throughout 
the entire series; the large size of the fish teeth, and their perfect 
preservation, coupled with other circumstances, lead us to believe 
that the water, which had been gradually deepening from the period 

* (xeol. Soc. Dub. Journal, voL vi., p. 109. 
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of the deposition of the red conglomerate, bad now reached its 
greatest depth, and had become the residence of creatures accustomed 
to proyide their food in regions of the ocean remote from land. The 
following list, although far from perfect, contains the most common 
forms of fossil remains found in the limestone beds above the 
dolomite:— 

TurbinolU fongites. CyrtU laminoia. 

FsYOsites megastomo. Athyris conoentrica. 

Fenestellidfe. Athyris squamoaa. 

Spirifer spedosos. 

Palnechinna ellipticaa. Sp. clathrattui. 

Actinocriniu triakontadactylus. Productaa ScoticuB. 

Poteriocriniis pnnctatiu. Orthis cFenistria. 



O. filiaria. 



Psammodns poroaus. 
Ctenacanthua. 



It would be easy to add to the foregoing lists; but I have 
been more anxious to give an exact account of the species found, 
whose locality is certain, than to give a larger list, with a less pre- 
cise determination of locality. In the lists already given the precise 
position of each is certain, and this circumstance gives a value to 
the catalogue which it would not otherwise possess. 

It is necessary, in conclusion, to say a few words on the geolo- 
gical age of the entire group and its subdivisions. The occurrence 
of such fossils as Athyris concentriea, Athyris squamosa^ Spirifer cHath- 
ratus (which I believe to be only a variety of the Spirifer disjunctus^ 
or S. Verneuilli), is sufficient to determine the position of tiie lime- 
stone beds as belonging to the lower portion of the Carboniferous 
system. The plant beds are the Yellow Sandstone of Dr. Gnffith, 
or the Upper Devonian of the Geological surveyors. One of Mr. 
Griffith's divisions is lithologically absent, viz., the Carboniferous 
slate; but it is represented palaeontologically by the entire limestone 
group. It is not possible to identify, bed by bed, the series here 
described with any system of subdivision proposed for the lower 
Carboniferous system; but I think no person, considering the 
district fairly and fully, can avoid coming to the conclusion that 
any line drawn in it must be arbitrary, and particularly so one sepa- 
rating the lower portion as Devonian from the upper as Carboni- 
ferous, when not a single characteristic Devonian fossil has been 
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found in it, nor ^ so far as I am aware, in any other part of 
Ireland. 

Too much importance has been attached to systems and system- 
makers hitherto in Geology; and many of the controversies waged, 
respecting Silurian and Devonian groups, have had their origin, or, 
at least, owe their continuance, to a desire on the part of the contro- 
versialists to extend, beyond their due boundaries, merely local sub- 
divisions and names. The group of rocks described in this notice 
is a continuous whole> and should be viewed as such. The plant 
beds, on which the difficulty of classification has principally turned, 
ought, in my opinion, to be classed with the Carboniferous system, 
as they contain forms of plants, such as Knorria, which are recog- 
nised in Germany and elsewhere as eminently characteristic of Car- 
boniferous beds. 

I have already pointed out what I conceive to be the relative 
positions of the Limestone groups, and the lower Limestone subdivi- 
sions of Kilkenny. I now append a Tabular View showing this re- 
lation ; and add, in another column, the corresponding beds described 
by me as the lower Carboniferous beds of the Menai Straits :'^* 

Comparatwe View of Lower Oarhoniferoua Rocka in Wexford^ 

Kilkenny^ and Carnarvon, 



Wxxroux 



1- OldBedSandfltoiie. 

Conglomerates alterna- 
ting with red aand- 
stonea, IIGO 

3. Yellow Sandstone. 

Alternating beds of red 
and white, or yellow 
sandstones, with red 
conglomerate,. ... 883 

Lower limettone. 

8. LOWEE DXTISIOH. 

Arenaceons In lower 
beds, and shale part- 
ings in upper beds, . 861 

4. DOLOMITB. 

Gray, splintery, and 
coarsely crystalline, 
dividing into rhombic 
fragments, ..... 885 

Vol. VII. 



KUKKHMT. 



FMt. 



Lower Limestone. 

1. Lower shales, alterna- 
ting with sandstones, 460 



2. Dark grav limestone, 
with shale beds and 
partings, 860 



8. Lower Dolomite, . . 200 



Carnarvoit. 



FMt. 



L Tellow sandstone 
with plant remains, 
alternating with crys- 
talline limestone and 
red shale, 204 



2. Kodolar red and 
calpy brown lime- 
stones, highly fossi- 
lifiBroiis, 890 
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WsxroBD. 


KXLKBirMT. 


CAXHABVOir. 


FMt 

A. Uppbr I>iTifioir. 

Alternating limestone 
and black fhale, 
thinly bedded, ... 981 


Fm«. 

L SbalT, fofltUlfiBTOiu 
nodular limestone,. . 830 

• 

5. Upper dolomite and 
cbertj limestone, . . 260 

6. Kiddle Linieitone, 
Black maiUe^ 6S0 

7. XTpperldmeitoiM. 

Thick-bedded, mas- 
rive, crystaDbie, gray 
Umestanesi ... . 1600 


FmC 

8. Fink cryBtalline lime- 
stone, with bands 'of 
chert, 636 

4. Red conglomerate 
and aseodatiBd coarse 
limestones and sand- 
stonei, 460 

6, Red shales and marl 
beds o^the ooal-mea- 
sniw, IW 


Total, 8749 


T0TA3L, 4S00 


Total, 1730 



The Society met on the 9th of April, 1856, on which occasion the 
following Paper was read. 

THE IGNEOUS ROCKS OF THE BEBEHAVEN DISTRICT. BY O. H. KIKAHAN, 

ESQ., GEOLOGICAL SUBVET OF IRELAND. 

These Bocks occur in three different geological formations, viz., 
Old Red Sandstone, Yellow Sandstone, and the Carboniferous Slate. 
In the Old Bed Sandstone, where they are principally in the large 
mass of purple and green slates and shales which are situated near 
the junction with the Yellow Sandstone, they are all greenstones, 
with one or two exceptions. They appear in two distinct districts, 
to the north and south of the Allihies Mines. I shall begin by 
making a few remarks on the northern district. 

THE northern DISTRICT. 

The principal part of the northern trap district is situated to the 
north-west of the Mines, and south-east of Cod Head, as the promon- 
tory to the north of Bally donegan Bay is called, and stretches all along 
the north-west coast of Dursey Island out to Dursey Head. The 
igneous rocks here seem to be divisible into contemporaneous and 
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emptive tnps. The coDtemponmeoaa traps, the beds of which 
average generally about forty yards thick, are, for the most part, 
at least in their under portions, of a compact greeDBtone, with here 
and there vaue of a light green colour, with small asbeetoa veins, 
and, in some places, minute crystals of asbestos disseminated 
through it There ore veins of quartz, compact and crystalline; 
also, thin flaky partings in the joints, of opal, of a greoiish hue, 
besides crystals of iron and copper pyrites. The copper pyrites 
is only to be found among the asbestos; and, in some places, small 
distinct crystals of felspar and homblend& 

For about three or four feet of the uppw part of the bed, it 
changes its nature, becoming very ashy, and full of small round 
pockets, about a quarter of on inch in diameter, of decomposed oxide 
of manganese ; also crystals of iron pyrites. The Dursey Island trap 
aeems to be a continuation of one of the Cod Head beds of trap, 
and appears to be confined to the north-west portion of the island; 
but about this it is hard to be certain, as the island for the most 
part is covered with drift and bog, and the coast section is the only 
place affording good data. The bed of trap at the eastern end is 
divided into two by a bed of altered slate, about four feet thick, 
which Beems to die out, as it is not to be found as you follow the 




1, BedorHMrediUte. 



trap on to the west The higher bed of trap lying on the top of 
the altered slato is very ashy, and resembles the highest portions 
of the beds on the nuunland at Cod Head. The lower bed seems 
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to have been poured out at two distinct periods, as, on going' fur- 
ther west, a small bed of altered slate is found in it, about one foot 
thick in the largest place, djing out after going about forty feet to 
the east; and at about thirty feet below the surface, as seen by the 
coast section (Fig. 1), which at that place cuts right through the 
beds, showing a magnificent transverse section; it is then traceable 
to the north side of Dursey Head, where it disappears in the sea. 

The eruptive traps all spring from a large, irregular centre, with 
dykes running out on all sides, — some carry on for a good distance, 
but none of them are traceable for more than five hundred yards, 
while some do not exceed fifty, and generally end most abruptly. 
They seem to have been in action at a later period than the con- 
temporaneous traps, as many of the beds with which they have come 
into proximity are twisted and contorted to a great degree. It 
would seem to have been the great boiler (if I may so call it) for 
one of the subsequent volcanic eruptions which took place in this 
neighbourhood. They are, for the most part of the same nature as 
the contemporaneous trap, but do not seem to have any ashy por- 
tion in them. 

There is also a small greenstone dyke to the north of the Doo- 
neen Mine, which seems to belong to this period; also a few small 
dykes in the mountains, to the south-east of the Mine Valley, which 
may be placed in the same classification. 

THE SOUTHEBN DISTRICT. 

These traps (a pale, ashy-looking greenstone) have a most marked 
difference from all the others, and seem to have no connexion with 
them whatever. They range along the coast from Crow Head 
to about half-way to Cahirmore, generally running very small; 
the largest is not more than three feet thick, and most of them 
about one foot and a half, the small ones about nine inches ; none 
of them seem to be contemporaneous; all nearly vertical, dipping 
to the north, and running in a direction for the most part E. 15 N. ; 
they are not easily traced, on account of their small size, and the 
country being covered with drift and bog. They are to be seen 
to the best advantage on the north-west side of the Crow Head 
promontory. Going to the eastward toward Cahirmore, to the 
point to the east of Firkeel Bay, there is found a small oval mass 
of volcanic matter, of an ashy appearance. It seems to be contem- 
poraneous, having the same stratification as the surrounding slate; 
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but that appearance is hard to be accounted for; as there is a num- 
ber of ashy-looking dykes branching from it to the soath-east and 
north-west There is also a dyke to be found farther east along 
the coast; but it is not traceable all the way, on account of the 
drift, though it seems most likely to have had its origin at this spot, 
as also all the dykes at or near Crow Head. This has all the ap- 
pearance of having been the vent of a small submarine volcano, as 
all the dykes which seem to be connected with it are of a very 
flaky nature, and such as one could imagine a volcanic ashy mud 
to become, on being consolidated. The slate underlying seems to be 
altered for the space of two or three feet. 

There are also a few seemingly contemporaneous traps at Drum- 
sharra Point, about 600 yards west of Pulleen Harbour, running 
about two feet thick; they do not seem to be very extensive, as 
they are not to be remarked anywhere else. One of them is a fel- 
stone porphyry, very like syenite in appearance; the other is very 
like a serpentine. They are close on the junction of the Old Bed 
and Yellow Sandstone. There is also a felstone dyke to be found 
on the road leading from Dunboy to Pulleen, and another in Dun- 
boy Wood ; they are felstone, and lie in the direction of the bedding ; 
but the beds on either side are slightly altered. These are the only 
felstone dykes that were found in the Old Bed Sandstone forma- 
tion. 

YELLOW SANDSTONE. 

The Yellow Sandstone in this district is not strongly developed, 
being only 700 or 800 feet thick ; the principal igneous feature is 
a contemporaneous felstone, about 30 feet thick, traceable from 
the coast about 500 yards west of Drumsharra Point to the coast 
near Cahirmore, where the Yellow Sandstone disappears in the 
sea. It is to be traced all the way, with the exception of a few 
small breaks. It is a bluish felstone porphyry, with white felspar 
crystals very widely disseminated through the mass. It is displaced 
by two faults. There are also two or three small beds of felstone 
near Drumsharra Point, and one hornblende dyke; but none of 
them are of much consequence. On coming to Cahirmore you find 
a number of small greenstone dykes, which mbke their appearance 
there; and a roundish mass of trappean breccia, which seems to be 
contemporaneous, to which reference will be made at a future period. 
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CABBONIFEBOnS SLATE. 

This formation is yery rich in igneous rocks; they make their 
appearance from about the centre of Bere IsUnd, and carry on 
until the Carboniferous SUte is lost in the sea at Cahirmora 
They appear principally in the grits called by Mr. Jukes Goom- 
hola grits, from their being highly developed at Goomhola, near 
Olengariff. They lie lowest in the Carboniferous series, and are 
the principal representatives of it along the north side of Bantry 
Bay, in the Berehaven district, — there being very little Carboni* 
ferous slate proper developed therein. The traps at the Bere 
Island end will be first spoken of. 

In Bere Island the igneous rock seems to be divisible into five 
classes, — conformable and unconformable greenstone, conformable 
and unconformable felstone, and felstone ash* The only legitimate 
beds of ash are felspathic, though most of the greenstone dykes have 
more or less of a fiaky structure, resembling ash. The felstones for 
the most part are seemingly conformable, — the greenstones, not. 

At the south-east of the island, under and near Tower No. 3, 
there is a system of conformable felstones, which seem to be con- 
temporaneous, as the top of the beds are more or less ashy; and they 
generally become so before dying out. They are of a bluish colour, 
with a few crystals of white felspar widely disseminated through 
them. The blow-pipe has little or no action on them; no green- 
stone makes its appearance in this part of the island. 

At the N. W. corner of the island, near Redoubt (No. 6), the 
trap all seems to lie conformable, being chiefly felstone, with one or 
two greenstones. These are traceable a short way to the east, where 
they are lost in the drift. A few of them can be traced as far as 
the Telegraph Tower ; they do not go much further, if past it, as 
they are not to be found in the hill at the other side of the drift 
Going further south, you find the strata and conformable trap 
cut up by a system of dykes ; the traceable ones are ashy-looking 
or fiaky greenstones ; and along the coast are some small felstone, 
which, on account of their small size, are impossible to trace. 
The greenstones run every way ; but the principal ones take a N. £• 
direction, and some of them run as far as the Telegraph Tower; 
they dip at an angle of 86° to the N. and N. E., and are on an 
average about 2^ feet thick ; some of them end in bosses of a com- 
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pact greenstone. Under tbe western light-houae at Ardnakinna 
Point, there is a large felsp&thic trappeaa breccia, banng a wbite fel- 
Bpatbicbase, enclosing pieces of altered slate, 7i|. a. 

grit,&c.,bra>kiiigintofiveorsixdykes. At 
the western side tberei8a3ection(Fig.2)eeeii 
on the clifis, where it seems to be conform- 
able; butitisnotBoontheeastside, though t 
the d^kes, if notcontemporaneoua, run along 
the beds, aa seen by the coast section. To 
theeast of the light-house, going along the , 
coast, you find conformable felstones which 
run in an easterly direction with thebedding 
of the surrounding grits and slates, but are 
cut up in two or three places by the green- 
Btone dykes. ^ '^'"b- 

At the farthest south side of tbe island there are two large fel- 
Btone beds, with greenstone dykes running across them, which are 
seen in the grits and slate, but do not appear through tbe felstone, 
whose resistance seems to have been too great for them, they being 
rused and twisted in the places where the dykes ought to be. 

There is a yalley in tbe centre of the island due south of tbe 
Tel^raph, which seems to have been the centre of action for the 
greenstones, as the felstones do not cross it, though they appear in 
tbemountainthatbonndsit on tbeeast. South-west of Na 4 Tower, 
in the valley, there is a large boss of greenstone, and innumerable 
Bmall dykes, running mostly in a westerly direction. On the eastern 
side of the valley is a cliff full of small felstooa traps, which seem 
to be conformable; also, one greenstone which begins at the cliff, aa 
a homblendic felstone ; then changes into a beaatiful porphyry, and 
then into a compact greenstone. All these beds die out or are lost 
in tbe drift. Due south of the valley there are principally felstones, 
with a few greenstones. To the west of that along tbe coast, tbe 
only place where the traps are seen, there are only felstones, a few 
of which are dykes; the rest are conformable, — some traps, others 
asfa. The dykes run very small, none of them are over, and a few 
□P to two feet in thickness; they are very compact, of a reddish hue, 
and sometimes very grit-like. Due sonth of tbe Telegraph along 
the coast are two masses of tabular, homblendic felstone, with one 
or two greenstone dykes ntnning through them. The felstone traps, 
all except a few of them, seem to have been oontemporaueoas wiUi 
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the grit and slate, but, u the period went on, tbej become more 
hornblendic till you come to the uppermost bed on the south of the 
island, where they are hornblendic felstone, nearly approaching a 
gieenBtone. These &re in some places conformable, in others not, 
as seen by the sections (Figs. 3, 4, 5, and 6, which are all sections 
taken at different places of the same mass of trap) at the junction with 
the grits and slates. They fused slightly with the blow-pipe. After 



Fig. a 



Fig: 4. 





this period the greenstone dykes seem to have been formed. The 
greenstones are a much darker green than those in the Old Bed 
Sandstone at Cod Head and the Dursey; the dykes are very ashy- 
looking, or flaky, but generally hare here and there through them 
compact portions, or end in a compact boss. The conformable 
felstones are either bluish or white, with crystals of felspar widely 
disseminated through them. The ashes have also crystals of felspar, 
but none of them become a regular porphyry, as seen in the Kerry 
traps. The age of the fdstone dykee is hard to be £xed, as they 
only appear on the coast, and in no place were they found in con- 
tact vith the greenstoDe dykes. 
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We diidl now go to the muoland, uid begin, ms we did on Bere 
Island, by remarking the lowest bedsL Just at the junction of the 
Tellow Sandstone and Carboniferous slate, there is a large massiye 
bed, about 80 feet thick, of green, c<»npact felstone, traceable from 
the extreme south of the Dunboj Wood to near Pulleen Harbour. It 
is twice broken by smaU, white felstone dykes (about ten feet thick)L 
The first you meet, gcnng from the east, causes a downthrow of about 
200 feet; the second cuts it off, and after that it is not to be found; 
though there is a bed, which seems to hare the same minendogical 
appearances, to be found on the N. W. of Black Ball Head ; but 
that lies much higher in the geological series. At Fair Head, and 
along the coasts N. K and W^ are to be found beds of felspathic 
trap, and ash and greenstone dykes. The febtone traps are very 
well developed a little south of the last-mentioned bed, making 
their appearance as beds; but, on going more south to Fair Head, 
becoming tabular. The greenstones are mostly smalL All of these 
traps are veiy like those on Bere Island. GU>iDg now to the west 
of Drumsharra Point — as here the Carboniferous slate is all denuded 
away to make Pulleen Harbour — ^we come on a large, well-deyeloped 
igneous district, full of dykes and beds; but we find them Tery like 
Bere Island, felspathic near the Tellow Sandstone, and, as you go 
higher in the series, becoming more or less homblendic, b^g some- 
times conformable and unconformable, as shown by sections, like 
those before mentioned when speaking of Bere Island, — ^the whole of 
it cut up in some places by greenstone dykes. We shall leave it, and 
go west to Black Ball and White Ball Heads. On the N. W. of 
Black Ball Head there is a large, irregular mass of trappean breccia, 
a greenish-brown, earthy base, with partially rounded crystals of 
hornblende, often two inches across, and veins of asbestos ; outside 
this, a breccia of fragments of trap, slate, grits, primary limestone, 
and other kinds of rock. On White Ball Head there are to be 
found four dykes of breccia, very like that first mentioned, running 
in a N. W. directioD, bearing direct for the breccia, before spoken of 
among the Tellow Sandstone traps, which breccia is very like the 
outer breccia on Black Ball Head. The breccia on Black Ball 
Head would appear to have been the vent of eruption of a sub- 
marine volcano, and the dykes on White Ball Head, and the mass 
on the mainland, part of the funnel thereof. The Black Ball 

breccia appears to have been contemporaneous with the mass of 
Vol. VII. R 
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slate, and there must have been an aqueous force in action at the 
time of its formation, as the mass is blended in ^ith the surrounding 
slate, coarse near the centre, and getting finer as it recedes tKerefrom* 
Out of it there proceed a number of dykes, most of them felspathic, 
but a few hornblendic, which are partially intrusive at their origin; 
but they seem, at a little distance from it, to run evenly between 
the beds. At the north of White Ball Head there are two very 
crystalline greenstone dykes, which are not traceable far ; also at the 
point there is a thin bed, about two feet thick, of trappean breccia 
running for about 300 yards, and then changing into a slaty grit* 
It would seem that just at this period the volcano made a slight 
movement, and that the aqueous power had spread its ddfria over 
the bed of the ocean. To the north of the breccia on Black Ball 
Head there is a system of dykes close together, one of which is 
very like the green compact felstone mentioned before, near Dun- 
boy. 

Under the Black Ball Tower there is a large mass of green- 
stone, quite different from any other of the greenstones found in 
the Carboniferous rocks of the district: in the first place it is con- 
temporaneous ; it lies a good deal higher in the series, being up among 
the black slate; and it is compact, very like the dykes found in 
the Old Bed at Cod Head, only that it has not the light green 
patches with asbestos in them. It seems to have been poured out 
at two distinct periods, — as at the east side there is a small bed of 
green and black slate, about nine inches wide, which runs through the 
mass under the Tower. This finishes the trap in the Berehaven 
district. 
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The Society met on the 14th of May, 1856, on which occasion the 
following Paper was reacL 

ON THE probable EXISTENCE OF FOSSILS IN THE UME8T0NE OF 
CULDAFF, COUNTY OF DONEGAL. BT PATRICK OANLT. 

From the data supplied by the publication of Mr. Griffith's Geolo- 
gical Map, it may be easily shown that the slate group composing 
the valley of the Foyle is the newest portion of the primary 
series in the north of Ireland ; but it would appear from observation, 
that, although connected with our oldest sedimentary deposits by a 
conformable sequence, these strata agree in lithological aspect rather 
with the base of the Silurian System, as in Wicklow and Wexford, 
than with the more prevailing rocks of the primary series in GkJway, 
Mayo, and Donegal, and generally consist of black, shining day-slate, 
frequently alternating with White quartzite, and occasionally with 
gray crystalline and compact limestone. 

The limestone, however, is chiefly confined to the base of the 
group, and attains its greatest development in the neighbourhood 
of Culdaff, where, though much disturbed by extensive protrusions 
of greenstone, it presents a succession of beds fully four hundred 
feet in thickness, remarkable for the greater part in contaimng an 
abundance of symmetrical concretions disseminated through the rock, 
in the manner of fossils, amongst more recent strata. 

The concretions are usually found isolated, and of different 
forms, but those of most frequent occurrence are somewhat semi- 
globular, and vary in size from two inches to a foot in their greatest 
dimension. On the principal fracture they always exhibit a radi- 
ated structure, and after more detailed examination appear to be 
composed of a mass of truncated pyramids, terminating on the base 
or outer surface in a network of irregular polygons, which seldom 
exceed one- third of an inch in diameter. 

Whether the specimens be compact or crystalline, their internal 
structure is still the same; and in relation to the strata in which 
they occur, it is not observable that the sedimentary lines of the 
bedding pass in any case through the enclosed concretions, nor that 
the radiating jointage of the latter ever extends into the surround- 
ing rock; so that, taken as integral masses, these concretions would 
seem to be of anterior origin to the beds in which they are found. 
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and cannot, therefore, be Biipposed the result of mere metamorphic 
action induced at a subsequent period. 

Under those circumstances, and in the absence of a betterhjrpo- 
thesis, I think the concretionary structures in question may be ra- 
tionally regarded as organic remains, in which the specific characters 
have been obliterated, and as probably referable to some genus of 
zoophytes, composed of adhering tubes, of which we have familiar 
examples in Haltfsita catemdatua^ FavosUea Ocihlandica, and lAth<h 
ablation Hriatunu 

This conclusion, with respect to the semi-globular masses, is by 
no means invalidated by reference to others of a different kind, for 
these in many cases occur as small compressed cylinders, about two 
inches in length, and of nearly half an inch in diameter, suggesting 
the idea of Encrinite stems, or of broken Orthoceratites; and in one 
particular instance a concretion was found, almost identical with both 
Talyes of an ordinary Productus. 

Thus, the observed facts, whether taken collectively or in detail, 
would appear all and each to indicate the probable existence of fos- 
sils in the limestone of Culdaff; and I have to hope that sufficient 
has been stated to induce further attention on the part of geologists 
to the rocks of the primary series. 



The Society met on the 1 1th of June, 1856, on which occasion the 
following Papers were read. 

OESERVATIOKS ON THE STRUCTURE OF STRATA. BY PATRICK OANLT. 

1. Succession of LamincB. 

On the assumption that loose matter, accumulated by the action of 
water, assumes a chronological arrangement, geologists are enabled 
to establish the relative ages of a series of sedimentary rocks 'from 
their order of superposition, which may in general be easily deter- 
mined by observation, so long as the strata lie level, or at low incli- 
nations to the horizon; but becomes a question of considerable diffi- 
culty when they stand nearly vertical, or happen to be altogether 
turned over. 

To ascertain the true succession in cases of this kind, will some- 
times require a good deal of technical artifice, such as tracing out 
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the doubtful strata by their strike, to a less disturbed locality, a 
reference to lithological character and organic remains, or even to 
the original structure of the rock itself, should the ripple-mark or 
drifted ridges be well exhibited in the bedding. 

By the last of these methods the sequence of the strata is de- 
duced from the relation of their component laminas, either on the 
principle that the layers are attenuated from the top towards the bot* 
tom, or that newer groups rest unconformably upon older ones. And 
thai such is very constantly the fact, may be shown by observing 
that in the ripple-mark formed on the bed of a river, the matter 
eroded from each of the furrows becomes stratified on the sheltered 
side of the next adjacent down-stream ridge, and that during the 
transfer the coarser particles remain hindmost and uppermost, slop- 
ing at a steep inclination, whilst the finer portions are carried for- 
ward to a lower position, and lie nearly level. Under this process 
the drifted matter deposited will evidently thin out along the sur- 
face of repose, from the summit to the base; and as its profile will 
form a curved layer differently inclined to the horizon at different 
points, it is presumable that, in the progress of accumulation, the 
lower or level parts of newer masses will generally rest upon the up- 
per or highly inclined edges of older groups, and thus give rise to 
frequent unconformabilities. 

In illustration of these views, a few sketches are subjoined from 
observation. 



Fig. 1. 












Fig. 1 is a section from the valley of a river about two miles 
north of Carndonagh, in the county of Donegal. In the lower 
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part, the rirer witb the ripple-muk on its bed ia represented. The 
UTow indicatei the direction of the current, and sedimentarj layers, 
thinning oat from the top towards the bottom, are shown on the shel- 
tered side of each of the ridgee c,d. A few feet above the level of the 
river, in the adjacent bank, a laminated deposit of sand and clay is ex- 
posed, which also exhibits the ripple-mark, and appears tobe the resolt 
of the river's action at a former period. In some parts the laminn are 
homogeneoQS sediment, and are, therefore, of nntform thickness ; bat 
in general the layers are composed of partly fine and partly coarse 
materials, and present an attenuated profile from the crest of the 
ridge downwards, in a sloping direction, as at b, V. Several ex- 
amples of anconformable succession are likewise visible, caused by 
the embedding of the newer upon the older laminte, as at a, a'. 



Pifl. 2. 




Fig. 2 is a section &om the Silurian rocks of the county of 
Kerry, which occurs on the north shore of Dingle Bay, at Coosna* 
glooi, near the southern base of Mount Eagle, and ie here introduced 
as affording an application of the foregoing principles to practica 
In this locality all the strata dip in the same direction, namely, to 
the south, and might be mistaken for an entirely ascending series; 
but by reference to their sedimentary structure at t and/, a synclinal 
convolution- was indicated for the first time, and afterwards proved 
to exist by a careful examination of the bedding. Enlargements of 
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the lamination at these points are given at E and F, from which it 
will be seen, either on the principle of aUenuation or uncanfomui' 
hUity of the layers, that the strata at £ are in their natural posi- 
tion; but that those at F have been overthrown to the northward. 
This section is about 200 yards in length ; for the whole of Fig. 
1, the scale is about two inches to the foot ; and in both cases the 
aspect is westward. 



<m THE TBAPPEAN BOCKS IN THE NEIGHBOURHOOD OF KILLABNET. BT 

MB. FREDERICK FOOT. 

In the course of my duties on the Geological Survey in the vicinity of 
Killamey, I met with a large extent of trappean rocks, and as their 
existence in this locality is not generally known, I consider them 
well worthy of notice. The most westerly point where I observed 
these rocks was a deep and picturesque glen, situated about four 
miles and a half south-east of Killamey, called the Horse's Glen. 
It lies between the mountains Mangerton and Stoompa. 

The form of the glen is remarkable, being that of an L reversed 
(j), — the lower limb turning towards the west instead of the east. 
In its north and south portions are situated two lakes. Lough 
Garagarry on the north, and Lough Managh on the south. The 
distance from the north end of the former to the south end of the 
latter is about one mile and a half. At the southern end of Lough 
Managh the glen turns at right angles to the west» and at the 
western extremity is another lake called Lough Errogh. The sides 
of the glen are steep and precipitous, proceeding southwards from 
Lough Garagarry. The trap rocks are seen on both sides of the 
glen, lying conformably between the beds of grit and slate, which are 
at the top and bottom of the cliff, that is to say, they overlie the beds 
at the bottom of the cliff, near the level of the lake, and are overlain 
by the beds at the top. When you first enter the glen at the west side 
of Lough Garagarry, the grits and slates appear to be nearly vertical, 
or dip south at 85°, but, proceeding southward, they roll to the south 
at low angles from IQP to SO''. Lines resembling stratification appear 
in places in the trap, conforming to the bedding of the grits and 
slates. On the west side of Lough Managh, where there are several 
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contortions in beds of purple grit and slate, the trap is seen plainly 
overlying them, conformably, and similarly contorted. Its general 
character is that of a pale bluish-green felstone, having in places 
concretionary nodules, but it varies from this to a compact green 
or purplish gray felstone, having a few scattered crystals of felspar. 
It is in some places highly porphyritic. The beds at and near the 
junction with the grits and slates are almost invariably ashy beds, 
varying from a dark green to a pale yellowish-green flaky ash, 
generally porphyritic Some beds of dark-green decomposed ash 
extend from the southern end of Lough Managh, as far as a point 
opposite the middle of the north shore of Lough Errogh, and are 
then seen no more. They appear to dip south at 20°. On the 
western side of the glen, to the norfii of Lough Managh, is seen a 
dyke*like mass of hard, dark-green felstone, cutting across beds of 
green grit, which dip S. 45° E. at 56°. Its direction in plan is 
N.W. and S.E. Higher up on the cliff it is seen resting on beds of 
dark -gray, gritty-looking ash. Several long fissures are seen on both 
sides of the glen, resembling the walls of dykes, the dykes them- 
selves having weathered away. 

On the northern slope of Stoompa, three-quarters of a mile east of 
the south end of Lough Garagarry, is an isolated patch of trap, con- 
sisting of a green flaky felstone ash (with crystals of felspar) ap- 
parently dipping S. at 80^. Its relative position to the adjacent se- 
dimentary rock is not discernible. 

The mountains Eskduff, Benaunmore, and Crohane, Ipog to the 
east of Stoompa, and south and south-east of Lough Guitane, are 
chiefly composed of felstone. Between Eskduff and Benaunmore is 
a picturesque valley, about one mile in length, through which the 
Cappagh stream runs north and south into Lough Guitane. On 
entering this valley from the north side, at about one-eighth of a mile 
south of a small lake called Lough Nabrean, the trap is seen appearing 
on the west side. Its relative position with the adjacent sedimentary 
rocks is not plainly seen, but it has the appearance of resting conform- 
ably upon them, the dip being S. at 60°. 

It extends westward to a point about one-fourth of a mile from 
the isolated patch before mentioned, on the north slope of Stoompa; 
where it ends, there seems to be a fault bearing N. W. and S. E., 
inasmuch as purple grits and slates strike abruptly against it» No 
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lines of stratification are clearly seen in the trap. It varies in cha- 
racter from a hard, granular, green, flaky felstone, in places ashy and 
porphyritic, to a green ash. 

Near the summit of Eskduff Mountain, the trap forms high and 
precipitous cliffs, and a little south of the summit, lines like bedding, 
dipping south, are seen in it. 

In places the grits and slates appear extending into the trap, 
nrhich rests conformably upon them, the boundary between the two 
being deeply indented, in consequence of the sharp flexures into 
which they are thrown. At the south end of the valley the stream 
turns abruptly towards the west, so as to give this glen the same 
form as the Horse's Glen. The trap ends at the stream, dipping south, 
and none being seen to the south of it The southern slope of the 
mountain towards the Horse's Glen is covered with heather; and 
no rock is visible further than about half-way between the sum- 
mits of Eskduff and Stoompa. 

On the east side of the Cappagh Valley, the mountain Benaun- 
more is one mass of febtone, in which lines like stratification are 
seen in places, dipping south at 40° generally. The trap varies from 
a dark-green compact felstone to a green porphyritic ash. In some 
places it is traversed by joints which give it a columnar or prisma- 
tic structure. This structure is finely exhibited on the eastern side 
of Benaunmore, where there is a remarkable ravine or cleft in the 
mountain, running N. W. and S. E., which is most likely a line 
of fault The columns are seen on the east side of this ravine for a 
distance of about three-quarters of a mile. Where first seen at the 
north end of the ravine, they incline to the south at an angle of SO** 
or 6(f; but further south they become vertical; some of them are 
fully 200 feet in height They are generally irregular five or sik- 
sidcd prisms, and are composed of dark-green compact felstone. 
The remarkable appearance that these columns give to the moun- 
tain scenery in this place renders it well worthy of a visit, even from 
an ordinary observer. In some places dykes are seen cutting across 
the columns, formed of white or pink compact felstone. This ravine 
terminates at a little mountain lake, called Lough Nabroda, the 
columnar structure ending about half-way on the west side of the 
lake. The trap on the eastern side of the ravine is different from 
that on the west. The columns are seen in places, but are not so 
extensive or massive. The trap on the east side extends further 
Vou VII. S 
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south of Lough Nabroda than on the west, which is caused by the 
before-mentioned fault. Where it ends, the grit and slate rocks ap- 
parently rest conformably upon it, the dip being 8. E. at 50^. East- 
ward from this, the line of junction is not plainly seen; but it evi- 
dently coincides with the strike of the grits, which is W. 30^8., and 
E. 3(f N. A bed of light-green ash lies between the trap and grits ; 
the trap ends abruptly a little N.W. of a small mountain lake called 
EoiladuaneLake; but the ash bed is traceable farther, till apparently 
cut off by another large fault bearing nearly N. and 8., and passing 
just W. of Foiladuane Lake. Just N. W. of EoiladuaneLake are two 
singular square-shaped masses, composed either of ash or of soft 
cleaved trap, with a band of slate and grit between them, dipping at 
50^, and cut off on each side by faults, no trap of any kind appear- 
ing beyond them. 

** Between the ratge of trap just described, and the summit of 
Crohane Mountain, the rocks are thrown into a bold synclinal curve, 
which brings in the trap, again dipping north, and forming all the 
upper part of Crohane. This trap of Crohane is apparently an iso- 
lated basin of trap, with a mass of slate and grit resting in the hol- 
low of it, on the northern slope of the mountain, running through 
Lough Athovynastooka; both sides of the basin ending abruptly a 
little east of that lake, probably cut. off by a great N. W. and 8. E- 
fault. A very well-marked fault, a continuation of that from Foila- 
duane Lake, cuts through the middle of this trap, where the little 
mountain track runs up the north slope of Crohane, from the Qlen- 
flesk Valley. A bed of green, flaky ash rests upon all the trap of 
Crohane, with red and green grit reposing on it, and sometimes alter- 
nating with it, the two rocks occasionally forming a breccia." — From 
Mr, Jukes* Notes. 

On the south side of Crohane the trap is generally a greenish, 
porphyritic felstone, having in places white concretionary nodules, 
varying in size from a nut to a turkey-egg ; these nodules being 
very numerous near the summit 

In some places it is a hard, compact, brownish felstone, with 
crystals of felspar; and there are several beds of dark-green ash. 
There are a few instances of the columnar structure here also. A 
dyke' of pinkish felstone cuts N. W. and 8. E. through part of the 
anticlinal, on the 8. E. slope of Crohane. 

Another large trappean mass occurs at Glenflesk, at a distance 
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of about ten miles from KiUumej, on the east and north side of 
the road leading from Ejllamey to Macroom. Close to the road, at 
the boundary of the townlands of Garrigaree and Killeen, is a large 
mass of trap rock, of an ashy nature, haying crystals of felspar in a 
green base; Beds of greenish-gray grit dipping east at 20^ seem to 
come out from beneath ; the bedding of the trap is not dear. The 
cleavage is distinct, dipping S. 15^ £. at 70°. A dyke of pale- 
greenish felstone cuts through it, bearing in plan N. E. and S. W. ; 
a little northwards the trap changes in character, varying from a 
green ash, with ferruginous crystals of felspar, to a strong porphyry, 
with large, irr^ular crystals of felspar in it. The ash beds here 
have much the appearance of serpentine. Eastward of the road, and 
nearly parallel to it, runs a deep gorge, which is apparently a line 
of fault, giving a displacement of about 150 feet. Green and purple 
grits and slates on the east, striking against the trap on the west 
At the southern end of this gorge, on the western side, is a dyke of 
pale-green felstone, running nearly east and west. On the side of 
the hill, north-east of the gorge, the trap is dark, green, and flaky, 
having a hornblendic appearance, and fuses easily in the reducing 
flame of the blow-pipe. The line of junction of the trap and grit 
rocks runs on the west side of, and nearly parallel to, the boundary 
between the townlands of Garrigaree and Eilleen. There is no well- 
marked junction ; but the boundary between the trap and grits seems 
to coincide with the strike of the latter. Going northwards along 
this boundary, the trap is generally a bluish-green, granular fel- 
stone, in one or two places traversed by joints, which give it a colum- 
nar structure. At the north side of the townland of Garrigaree, the 
trap runs east and west into the sedimentary rock, apparently resting 
in a contortion of the latter. Eastward from the point, at the road 
where the trap was first mentioned, and on the southern slope of the 
hill, is a large outlier of purple slates, green, gritty, micaceous flags, and 
strong green grits, dipping S. 45° £. at from 0° to 35°, resting onthe 
trap ; and S. E. of this the same beds appear overlying the trap, which 
seems to be similarly bedded. Proceeding N. E., the hill which 
slopes towards the Clydagh River is all trap, varying from a bluish- 
green to a dark, reddish-brown compact felstone, with pink flakes. 
In some places near the edge of the river, the wavy structure is well 
seen on the surface. 

South of Clydagh Bridge, the line of junction between the trap 
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and grit runs nearly east and west; the latter dips south, at from 
20° to 30°, and rests conformably on the trap, about one mile east of 
Cljdagh Bridge ; in the bed of the river another junction is seen, but 
the bedding of the rocks is not dear. 

The trap is not seen any further to the east It extends to the 
north as far as Bodgers* Rock, which is about one mile due south of 
the western summit of the Paps; here it appears to be bedded 
nearly horizontal. 

It preserves the character of either brown or green compact fel- 
stone, with pink flakes. South-west of Bodgers' Bock, the mountain 
is covered with heather, the trap being seen only here and there in 
irregular masses. 

The length of this mass of trap, from the place first described 
near the road, to Bodgers* Bock, in a straight line, is nearly three 
miles. 

NOTE TO MH. FOOT's FAPSK, BT HB. J. B££T£ JUKES. 

The felstone traps discovered by Mr. Foot in the green and purple 
grits and slates, forming the lower part of the Old Bed Sandstone near 
Killamey, perfectly resemble, in every lithological character, those 
to be seen in the lower Silurian rocks of Wales, and the S. £. of 
Ireland. The same may be said of those found by Mr. Kinahan in 
the upper Old Bed Sandstone and Carboniferous Slate near Castle- 
ton, Berehaven, where, however, they are associated with green- 
stones, which are almost, if not entirely, absent near Killamey. 

The principal varieties of felstone near Killamey are the follow- 
ing:— 

1 . The most abundant, a smooth, compact, silioeo-felspathic paste, 
generally of a pale-greenish or bluish-gray colour, very slightly 
translucent at the edges. This is the character of the columnar 
portion of the trap. It is frequently marked, though not in the 
columnar part, both externally and internally, by fine wavy lines or 
striae, of slightly different shades of tint from the mass, often greatly 
curved or twisted ; these remind one of the strife to be seen in a 
slag from an iron furnace, as they vary solely in colour, and not in 
texture. There is no further separation of particles in this variety 
beyond the appearance of a little shining facet of a crystal of fels- 
par, to be occasionally discerned on turning about a fresh fracture 
variously to the light. The nodular, concretionary structure men- 
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tioned by Mr. Foot, is exactly like that to be seen in similar fel- 
stone in the neighbourhood of Penmachno (North Wales). The 
nodules are compact, not different from the mass of the rock, al- 
though easily separable from it 

2. A granular crystalline variety, in which the mass is composed 
of small crystals of felspar, and here and there of little crystalline 
particles of quartz. The crystalline particles of quartz frequently 
assume a perfectly rounded and amygdaloidal form, as if they had 
been crystallized in small pores or vesicles that had been produced 
in the mass; but they likewise occur in irregular crystalline forms, 
entangled among the crystals of felspar. 

In these two varieties the overplus of silica originally contained 
in the fused mass, beyond that necessary to form trisilicates with 
the alumina, potash, or soda, or whatever other bases the rock may 
contain, has either remained mechanically mixed in the paste of the 
general mass, or has crystallized out, as it could on the formation of 
the felspar crystals. 

3. The third variety is a bluish-gray felstone porphyry, with 
numerous crystals of white or pale flesh-coloured felspar, often as 
much as one-eighth or even one-fourth of an inch across. Crystal- 
line portions of quartz may occasionally be seen also in this. 

In some parts of this rock the crystals of felspar, although ex- 
hibiting its characteristic cleavage and lustre, have yet a rounded 
outline, either oval or almost circular. These must either have been 
formed in vesicular cavities, like the quartz mentioned above, or else 
the rock must be an altered ^^ ash," and the felspar crystals have 
suffered from mechanical attrition before they were deposited in the 
mass. The ashy appearance of this rock is in some cases increased 
by its flaky character, but this is in many places perceptible where 
the flakes do not split parallel to the bedding of the adjacent slates, 
but to their cleavage^ even when that is very different from the bed- 
ding. It looked as if the trap rock were affected by a concealed 
cleavage, which partial decomposition or weathering brought out, and 
gave the rock its flaky character. 

4. A fourth variety of the trap, generally found in its upper 
portion only, was an undoubted ^*ash," a perfectly flne-grained, 
soft, flaky rock, smooth, with rather a soapy feel; easily ground to 
powder; of a pale greenish tint; translucent at the edges, its pow- 
der being nearly white. 
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Wherever a good surface of the lower part of the felstone is ex- 
posed, whatever variety it may consist of, it is almost invariably 
marked by strong rough lines, which, stand out in relief on the 
weathered surfaces, and run parallel to the lower boundary of the 
trap, and to the stratification of the grits and slates below. These 
lines or bands, sometimes half an inch or more across, look exactly 
like the harder bands of a gritstone that project on a weathered sur- 
face. On breaking open the trap, there is no apparent internal 
structure to correspond with them. I believe they are what the 
Germans call '^ streckung." They are often seen in thefelstones of 
Arenig and other parts of North Wales. 

The main mass of the Elillarney trap is, as described by Mr. 
Foot, interstratified with and conformable to the sedimentary rocks, 
and partakes of all their accidents of contortion and dislocation. 
Some parts of it cannot be less than 600 feet thick, and may be 
much more ; but other parts are not more than half that thickness. 
It is probable, though by no means certain, that the mass forming 
Benaunmore, where the great columnar ranges are, is the central 
nucleus or focus from which these igneous rocks originally spread. 

In conclusion, I would only add my testimony to that of Mr. 
Foot, as to the exceeding interest attached to a visit to these trap 
rocks, both for their geology and for the wild and picturesque 
beauty of the glens and valleys, on the sides of which they are to be 
seen, and which are more rarely visited by tourists than they de- 
serve to be. The view from the summit of Grohane (2162 feet), 
down, on to the craggy top of Benaunmore, with its two parallel 
glens, and its ranges of columnar cliffs, across the wild and rugged 
district of Old Bed Sandstone round the head of the Kenmare Val- 
ley, to Hungry Hill and Dursey Island on the left, and along the 
Killarney Mountains to Dingle Bay and Brandon Mountain on the 
right, over the limestone flat on which rests Lough Lean and 
Castlemaine— and on turning round along the mountain axis of Old 
Bed Sandstone hills, between the flat country of South Cork, com- 
posed of the Carboniferous slate, and the equally flat land of North 
Cork and Kerry, consisting of coal-measures, — to the distant heights 
of the Galtees, and where the Old Bed again rises from beneath, — ^is 
one of the most beautiful and most instructive in the neighbour- 
hood of Killarney. 
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The Society met on the 14th May, 1856, on which occasion the 
following Paper was read. 

ON THE geology OF THE CHINCHAS ISLANDS, PERU, SOUTH AlfERICA. 

BT JOHN ROBERT KIN AH AN, M. B. T. C D. 

The district about to be described consists of three islands situated 
in the South Pacific Ocean, about twelve miles from Pisco, on the 
coast of Peru, in lat. 13^ 44' S.; long. 76° 13' W. 

Though small in size, the largest island probably not being more 
than three miles round, they are and have been for some time the 
seat of a busy commerce, as they abound in guano ; and it was whilst 
taking in a cargo of this commodity that opportunity was afforded 
me for obtaining the materials for these notes. The islands are three 
in number, and surrounded by several large detached rocks. They 
go by the names of North, Middle, and South Islands. 

In their physical characters there is a strong resemblance between 
them ; high precipitous cliffs for three-fourths of their circumference ; 
the rest of their coast line, low cliffs and a few sandy coves, — these 
latter having more or less complete reefs of rocks crossing their en- 
trance — the beach, wherever it does exist, being a coarse shingle. 

The cliffs in the North and Middle Islands are highest at the 
north-west end of the islands, where it gradually slopes away south- 
ward and eastward ; the coves already mentioned generally being 
to the eastward. 

In the Middle Island the rock appears to rise gradually from the 
north, and finally culminates the guano as a conspicuous white rock. 

The surface of the North. Island, as far as can be seen, is slightly 
depressed in the centre, having the level broken by rounded pro- 
minences. 

Narrow channels separate the islands, and are of from a quarter 
to nearly a mile in width, their depth varying from 2^ to 30 fathoms, 
the bottom either rock, sand and shells, or gravel. That between 
the North and South Islands is becoming altered in its characters 
every day, owing to the enormous quantity of ballast thrown over- 
board there; but the channel between the Middle and South Islands 
remains yet unchanged. Owing to the direction of these two islands, 
it is much narrower and more sheltered than the other ; in conse- 
quence, the shores on this side of the Middle Island are nearly all 
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sandy. On the day on wHicb it was most particularly examined, 
the Paraca was blowing fiercely ontside, and yet this channel was 
nearly as calm as a mill-pond. Its depth varies from 2 to 7 fathoms, 
and in many places, even in the centre of the channel, there is no more 
than 6 fathoms. The bottom is either fine white sand, small gravel, 
or rocks ; in one part the rock can be traced continuous across the 
channel. 

The rock of the island is a porphyritic granite, intersected by 
numerous veins and dykes of serpentine trap, varying from 2 inches 
to as many feet in thickness; greenstone protrusions, some of them 
of considerable extent, also occur. 

The granite is in part broken up by a system of parallel joints, so 
as to appear like beds, and exhibit evidence of a great disturbing 
force, being twisted and contorted in various parts ; the overlying 
systems often being unconformable with those beneath, the one set 
running horizontally, the other curving over them in a strange 
manner. 

The greenstone protrusions are best seen on the shores of the 
bays, generally overlying the granite, and associated with a coarse 
sandstone grit 

The trap occurs through all the islands ; in the Middle Island in 
very large veins, — ^the cliffs on the south side of this island being 
almost altogether composed of it, in enormous square masses piled 
one on top of the other; the dykes here also run horizontally, the 
granite both underlying and overlying it. 

Owing to the peculiar formation of the granite, the sea has much 
effect on it, and all the cliffs and detached rocks around the islands 
are more or less hollowed out into caves, some of them extremely 
picturesque, and many communicating with each other, and thus 
forming fine bridges. In one of these bridges, in a detached rock off 
the Middle Island, the abutments of the bridge are formed externally 
of granite, while the arch and inner part of the abutments are trap 
with squared joints, which in the distance might well be taken for a 
bridge artificially formed. 

Many traces of recent upheaval of these islands are to be found 
on them, evidences of a raised sea-beach being nearly universal ; even 
the cliffs 200 feet high are capped with a layer of large rolled pebbles 
of trap and granite cemented together ; this layer of conglomerate 
varying from one to several feet in thickness, and traces of it being 
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foond also in the central depressed portions of the island. Beds of 
coarse gravel grit and of an argillaceous sandstone also occur, and 
decisive evidence of its marine nature is afforded in a rather exten- 
sive bed of fossilized shell breccia, which may be seen on the south- 
west side of the North Island. 

On examination, this latter locality gives the following section :-^ 

Commencing above, immediately beneath the guano, which is 
here of a very dark colour, and an average depth of six inches, we 
meet a bed of dark argillaceous sandstone ; next, a bed of coarse 
sandstone grit passing into a shell breccia, the breccia varying in 
thickness from 1 to 4 feet, and composed of numerous Balani, part 
broken, part quite perfect, and many in position, all unrolled, pre- 
serving their natural sharpness, so that their identification is quite 
easy. They closely approach JBalanua tintinnalmlumy which species is 
dredged in the adjoining seas, and in abundance covers the rocks and 
base of the cliffs beneath, but they do not appear to be quite identical 
with this species. Along with the Balani are found single valves 
and broken shells of an Ostrea (this mollusc is not now, as far as can 
be judged, found here), and a few scattered spines of apparently a 
Cidaris, the whole cemented together into a very compact mass. 

Next, a belt of very fine friable grit, intersected by white veins 
of anhydrous sulphate of lime, which passes gradually into a very fine 
argillaceous sandstone, of greenish-gray colour and compact texture, 
also intersected by the sulphate of lime veins, and in parts deeply 
stained with iron. In some places this latter bed overlies the shell 
breccia, and appears to be a continuation of the bed of dark sand- 
stone immediately underlying the guano. These sandstone beds 
reappear on the other side of the island, and are probably continuous 
under the guana Beneath the sandstone lies the usual granite of the 
island. Not far from the locality described, a thick bed of very coarse 
conglomerate, apparently identical with that found on the summits 
of the cli|[^ elsewhere, separated the granite from the green sand- 
stone; the shell breccia bed is also much thicker. 

The greenish-gray sandstone crumbles much under the infiuenoe 

of the weather, the veins of white sulphate of lime, in that case, 

protruding as thin ledges, in some parts some inches wide. The 

shell breccia extends along the face of the cliff for some hundred 

yards in length, but I had no means of ascertaining its extent inland. 

In many places along this side of the island an ammoniacal incrus- 
Vol. VII. T 
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tation has run down over the face of the cliff; it has evidently drained 
from the guano above, and has also infiltrated the whole of the up- 
per portion of the rocks, rendering the identification of them very 
puzzling. Through the kindness of Professor Haughton, I am enabled 
to lay before you an analysis of the white veins which penetrate 
the sandstone :^- 

Per Cent 

Water, 4-80 

SiUca, 1-74 

Alumina, 1*80 

Sulphate of lime, 9074 



99'08 

Though scarcely within the scope of such a paper as this, as 
being of much more recent origin, it will be hardly proper to pass 
over the guano beds unnoticed. Their structure is easily seen here, 
and is as follows: — Conical ridges, in one case attaining the height of 
200 feet, regularly stratified ; the strata of various thicknesses, not 
following the lie of the subjacent rock; the strata of one hill crop- 
ping out at the sides, originally, apparently, continuous with those 
of another, and running horizontally ; but I have entered so fully 
into this subject elsewhere (Journal of the Royal Dublin Society, 
vol. i. p. 89)9 that further structural description were superfluous. 
These beds rest either on the porphyritic granite, the sandstone grit, 
green sandstone, or coarse conglomerate; when the latter, the lower 
beds of the guano is filled with boulders, which, though quite hard and 
rounded when exposed, soon crumble away, and become filled with 
cracks containing crystals of carbonate of ammonia. Lumps of car- 
bonate of ammonia and of a mixed carbonate and phosphate of am- 
monia occur, the former as angular broken pieces, the latter as botry- 
oidal rounded nodules in regular pockets in the guano. 

The Middle Island does not call for particular description ; the 
masses of trap, as already stated, are much larger here^pomposing 
the entire cliffs on the eastern side of the island. The island runs 
about N. E. and S. W. On the South Island the cliffs around are 
more continuous than in either of the other islands, and there is but 
one sandy bay, si tuated on the eas t : this, a great nu mber of rocks renders 
absol utely inaccessible. The channel which separates it and the Middle 
Island is, as already stated, sheltered; the coast of the South Island 
here is precipitous, with a broad shingle beach at its base. Access 
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to the top is obtained by dambering up the face of a steep rock, and 
over a very fine natural bridge. Close to the landing-place there is 
a narrow gulley in the rocks, throngh which a great mass of ammo- 
niacal incrustation has run and spread itself over the whole face of 
the cliff; it has also concreted in the gulley, nearly completely filling 
it up with a stalagmite-form mass, resembling a frozen cascade. The 
origin of this is rather obscure. The whole of the cliff here is capped 
with the coarse trap and granite conglomerate, beneath which a small 
bed of very fine yellow sandstone (not met with elsewhere on the 
island) occurs; this is exceedingly limited in its extent, and lies on 
the granite; the coarse gravel grit takes its place a little higher up 
the hill: no traces of the shell breccia are found. The other geolo- 
gical characters of the island are similar to those of the north island. 
The greenstone protrusions are larger in extent, and the granite, 
especially the cliffs on the western side of the island, exhibit that 
curious unconformability between its upper and lower portions al- 
ready mentioned; on this side the granite might at a distance be 
easily mistaken for a stratified rock, the surface of the rock being 
curved down towards the water's edge, its section exhibiting a sys- 
tem of joints which accurately follow the line of the curve above. 

The only sandy bay in it occurs on the eastern side, and is de- 
cidedly the best place for studpng the greenstone, a square pro- 
trusion of considerable size occurring here. The south side of the 
cove is ordinary granite, which gradually passes into the greenstone; 
the junction of the two on the north side cannot be traced, owing to 
a large bed of fine sandstone grit which fills up the valley between 
them. The sea is evidently encroaching on this bed of grit, and 
it appears different in its external characters from the beds described 
in the North Island, and also in the fact of its not resting on the coarse 
conglomerate. There is a small bed of similar character in one of the 
coves looking south-east on the North Island, which is there also 
associated with the greenstone. 

The guano rests on the grit. The hill here is excessively curious, 
its summit covered with remains of sea-lions {Otariajvhata) in scores. 
This island had not been worked when I visited it; therefore, lean say 
nothing concerning its surface. The trap is not so abundant in this 
island, the greenstone apparently taking its place; the summits of 
some of the highest cliffs are capped with greenstone. 

These are the principal observations I was enabled to make re- 



180 JOURMAL OF TBB OKDLOOICAL BOCUTT OF mJBLlN. 

gardiitg these curiom isluids. Their chief interest appears to be in 
eonnexion with the obserTations abready made by Darwin on raised 
sea-beaches in Chili and Fern. If I might yentnre to specnlate, these 
beaches are mnch older than those met with at Callao, as the shells 
met with, subfossils, at the latter place are still to be found recent 
there, and those met with here, though closely approaching the recent 
species, are not absolutely identical I cannot conclude without re- 
turning thanks to Captain John Steevens, of the ship Rienzi, for the 
many facilities he afforded me while making an examination of these 
islands ; and also must apologize to the Society for my presumption 
in coming before them with a communication in reference to a science 
(geology) in which I am altogether unlearned,^.which fact will be, I 
hope, taken as an excuse for any technical blunders the eyes of the 
initiated may herein detect. 
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WEDNESDAY EVENING, NOVEMBER 12, 1856. 

The first meeting of the Society for the Session 1856-7 was held in 
35, Trinity College, on the evening of the 12th IS'ovember, 

GiLBEBT Sandebs, Esq., in the Chair. 

The Secretary read the Minutes of the last meeting, which were 
passed; and the following Paper was read by Eobert H. Scott, Esq., 
C. E. :— 

ON THE CABBONIPEEOUS BEDS OF KIILYBEGS, CO. DONEGAL. 

Kaving had occasion this summer to make a geological section, I, 
in company with a fellow-stu^nt, Mr. J. A. Russell, selected Killy- 
begs as a locality suitable for the purpose. The strata there are Silu- 
rian, mainly converted into mica slate, with sandstone and carbonife- 
rous shale appearing in two districts. One of these, which I shaU first 
describe, is the N. "W. boundary of the central carboniferous basin of 
Ireland. 

In the Pox's Glen, the bed of a stream which fiows into Inver 
Bay, near St. John's Point, we came on black, shaly limestone, con- 
taining a great profusion of fossils. Here we found encrinitic stems, 
Atrypa fallaXf Spirifer glaher, and Orthis filia/riay with several others. 
These beds of shale, with some of sandstone interstratified with them, 
occur along the whole of St. John's Point, as far as we went, which 
was only to BaUyderlan. In Mr. Griffith's map the whole Point is of 
the same colour, excepting a small belt at the extreme end, where the 
lower limestone appears. This we were unable to verify, as the distance 
by land was very great, and the weather did not suit forgoing there by 
sea. Along the shore the most remarkable fossils were, a very large 
Orthis, which I am told is 0, papiUonacea, and Zithostratton hasalti- 
forme. Plants have also been discovered in this shale. 

We then crossed St. John's Point to a place near Riggagh Back, 
where we found the same shales as at the other side. At the point of 
Riggagh there is a small fault, very well marked. About 200 yards to 
the west of this, we find the junction of the sandstone and shale, which 
are perfectly conformable. When we passed M*Swyne's Castle we 
began to find traces of plants in great abundance in this sandstone. At 
Vol. VII. U 
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one spot, about fifty yards east of a brook wbicli comes down from 
Spamonnt, we came on a lenticular mass of shaly limestone, similar to 
that which we had just left, and containing the same fossils. This 
widens out as it goes inland : we traced it for some distance to the back 
of the village of Dunkineely. It is sometimes very hard to find this bed 
on the beach, as in some winds it is nearly coTered by the shingle, so 
that it might easily be overlooked. At the point of Damey we found 
a trap dyke cutting across the bedding in a direction nearly perpendi- 
cular to the strike. It is very clearly marked, and is the only place 
where we observed trap penetrating the sandstone, although we found 
a good many dykes through the mica slate. About this locality Stigma- 
rise occur in the greatest abundance. The fossil tree which Mr. Byron 
discovered last year, and which is in the Museum of the Dublin Society, 
was found near this dyke. We also found Sigillariae and some leaves 
in the shaly beds which occur through the sandstones ; however, the 
species is not perceptible in any of the specimens which we were able 
to obtain. At Bruckless Tannery the sandstone changes into a red 
conglomerate ; however, the character of the shales is not altered. The 
lowest beds of this conglomerate are exceedingly coarse ; they may be 
observed very well in the bed of the river at Hollybrook, and in tiie 
cutting for a new road opposite Killaghtee Chapel. The mica slate ap- 
pears underlying the sandstone a little beyond the bridge at Holly- 
brook. 

At Green Island, in M'Swyne's Bay, we have greenish slates with 
trap overlying them. This island can be reached by land at very low 
tides. At the back of Camtullagh, the headland which divides 
M'Swyne's and Xillybegs Bays, we found reddish slates and sandstones, 
of a character different from those at Bruckless, and dipping at a higher 
angle. These appear to be the beds which are converted into mica slate 
in other parts. The centre of this headland of Camtullagh, and of 
that of Drimanoo, at the other side of Elillybegs Bay, is occupied by 
trap, Hanked on either side by mica slate. 

The constitution of the other district, which commences at Pin- 
tragh, three miles west of Eollybegs, is similar to that of the district 
already described, but presents greater variety, in consequence of its 
being intersected by faults, some of which are of importance. The 
district is a complete basin, the beds dipping inwards all round. We 
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commenced at Fintragh strand, where we found mica slate, and soon 
came on the junction with the sandstone, the lowest beds of which 
were not as coarse as in the other places where we observed the junc- 
tion. The sandstone in this basin is not marked by such a profusion 
of fossil plants as that under Dunkineely. In the overlying shale 
in this place we observed plants in one or two places, very indis- 
tinct. It is fiill of TurhinoUa fungiteB and Encrinites, especially the 
former. It seems to be a purer limestone than that at St. John's Point, 
being harder, and of a bluish instead of a black colour. It has been 
worn out into caves in several places. About a quarter of a mile beyond 
the promontory of the Binn we came on a fault in the limestone, and 
further on, before we reached Shalwy, we found beds of black shale, 
containing nodules, some of which appear to be impure ironstone. This 
shale has been sometimes used by the blacksmiths of the neighbourhood 
in place of better ftiel, and has been found to serve their purpose to a 
certain extent. Immediately underlying this bed we met the sand- 
stone again, with abundance of plants : in one locality, close to Shalwy 
shore, we found abed of yellowish shale at the bottom of the clifP, with 
Stigmarise scattered through it : these are exposed by the action of the 
sea, which removes the shale from around them, and leaves them pro- 
truding from the face of the cliff. Not far from this spot, at the oppo- 
site side of the beach, we found a coarse conglomerate, similar to that 
which we had met with at HoUybrook, and the mica slate underlying 
it. From this to MuckrossaUagh we observed, in two isolated patches, 
a skin of this red conglomerate, bleached white, resting on the mica 
slate. This is further exemplified by the appearance of an outHer of 
this same conglomerate, forming an island at a place where only mica 
slate appears on the shore. Before we reached Muckross we saw the 
Pigeon Caves, which have been excavated by the sea at the junction of 
the slate and sandstone. Their appearance, owing to the light reflected 
from their flooring of mica slate, is extremely beautiful. 

From Muckrossallagh to the extreme end of the headland there is 
shale similar to that at the Einn : however, its strike is different fix)m 
that of any of the other beds along the coast. 

We were unable to trace the sandstone inland, owing to our having 
but little time. From the appearance of the country it seems probable 
that the mountain of Crownarad bounds it on the western side. 
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I may add, that we observed sandstone siinilar to that at Dunkinecly, 
and as fiill of fossils, at Monntcharles, near Donegal. This we did not 
notice until we were leaving the country, when we walked into a quarry 
on the hill, which leads up to the town on the west side, while our car 
was going up the hill. 

Professor Haughton expressed his pleasure at hearing Messrs. 
Scott and Kussell's paper. A controversy had arisen between Irish 
geologists and some of their Mends on the Geological Survey as to the 
true age of the plant beds in the north and south of Ireland. Mr. 
Haughton considered that Mr. Scott had clearly established the position 
of the northern plant beds, as immediately overlying the Old Bed Con- 
glomerate ; and as there could be no doubt of the true carboniferous 
character of the plants of Donegal, he thought they threw much light 
on the corresponding beds of the south of Ireland, which, in his opinion, 
could not be considered as anything but carboniferous. 

Mr. Scott observed that the visitor to Killybegs would have other 
geology besides that of the carboniferous beds, which would be well 
worth investigation. There is also in that neighbourhood some of the 
finest cliff scenery on the coast of Ireland, viz., the cliffs of Slieve 
League and Glencolumkille, which are at present hardly known, in 
consequence of the difficulty of communication which has hitherto ex- 
isted, but which is now to a great extent removed. 

J. R. Ejotahan, Esq., M.B., then read his paper — 

ON ANNELIDOID TEACKS IN THE BOCKS OF BBAY HEAD, COUNTY OF WICKLOW. 

All traces of animal remains, how indistinct soever, met with in 
rocks so low down in the series as the Cambrian, must be looked on as 
important. I have, therefore, ventured to bring before the Society 
to-night some unmistakeable animal traces which came under my no- 
tice, during the past summer, in the Cambrian rocks of Bray Head, 
county of Wicklow, and which, as far as I know, have been hitherto 
undescribed, if not unnoticed. They occur in such abundance, and are 
so unmistakeably marked, that there can be no difficulty in detecting 
them. As to their nature, they would appear to be rather animal tracks 
than the remains of animals, being the fiUed-up burrows of some borer. 
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probably annelidan. They occur, for the most part, in company with 
the beds of Oldhamia, although there would not appear to be any actual 
connexion between the two. The chief beds of them occur on a small 
coTe situated on the I^.E. side of Bray Head, immediately after round- 
ing the hill from Bray. Here a number of low-lying, somewhat slant- 
ing, beds of green and red slate occur, chiefly as detached rocks lying 
off shore, but left dry by the tide at low water. The tracks are found 
also in several places along the whole shore to Qreystones, and also on 
the top of the hiU.* 

They occur as rounded tubuli, running either vertical to or in the 
same direction as the bedding ; in the former case they present a circu- 
lar, in the latter an ellipsoidal section. They vary much in appearance, 
and are of every length, from 1 inch to upwards of 2 feet; and, in dia- 
meter, from the thickness of common sewing-thread to 0*3 inch and 
upwards. There appear to be at least two different kinds of them : 
some of those running in the same plane as the bedding, differing 
much frx)m the vertical tracks. These latter are generally long, and 
of nearly the same diameter throughout, except at their upper ex- 
tremity, where they spread out into a rounded knob, as though the ex- 
tremity of the tubes were cupped. This form occurs also running nearly 
horizontally to the beds ; the thread-sized tubuH differ from them also 
chiefly in the fact of their occurring in pairs. The other set of fossils 
are seldom more than an inch in length, and taper away to each end. 
They occur best marked in a gritty red slate, with numerous shining 
black particles through its substance. The thread worms occur, gene- 
rally in the red beds, in immense profusion, closely resembling those 
tracks detected by Mr. Salter in the Cambrian rocks of the Longmynd 
(Quart. Joum. GeoL Soc, London, 1856, p. 246); they are here associated 
with Oldhamia antiqua; they occur also, though rarely, in greenish- 
gray beds of Oldhamia radiata, being then in the direction of the bedding. 
The commonest tracks, however, are those first mentioned, which are to be 
found in the greatest numbers in the beds over and underlying beds of 
Oldha/niia radiata^ though found even intersecting these beds themselves. 

* Since the above was read, the author, in company with R. Scott, Esq., C.E., foand, 
in a compact green rock, traces of a different character from those here detailed, probably 
roolluscan, in company with remains similar to those fossils commonly called " Facoids,** 
which he hopes to describe at a fature period. 
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One track was found whieh could be traced from the red bed beneath the 
Oldhamia, and through, or at least into, a red bed above the Oldhamia. 
The system of beds in which they are most abundant, as seen here, is 
generally 5 feet thick, and made up as follows : above and overlying 
the system, a layer of green quartzose rocks of compact texture, having 
its sur&oe in parts ripple-marked, and overlaid by a layer of Oldhamia 
radiata ; next a bed of red shaly slate, often much disintegrated, with 
slight traces of Oldhamia and a few vertical tracks ; next, a red gritty 
slate, with black points scattered through it, the tubuli few, and gene- 
rally of the kind with tapering extremities ; next, a compact bed of red 
slate, intersected in every direction with tracks; the whole bed, as it 
were, knit together by them; next, a layer of Oldhamia radiata, pale- 
grayish in ite colour, from 0-26 inch to 8 inches in thicknew; tracks 
generally few in number (this bed sometimes more or less stained with 
red) ,' next, a bed of red shaly slate or compact red slate; tracks in the 
former case few and vertical ; in the latter numerous ; then a red fissile 
slate bed, in which I did not detect any tracks (this bed ofben want- 
ing) ; then the gritty red bed : — ^this system, with slight variations, 
occurring three or four times over, and resting on the green quartzose 
rocks. 

In many places the red beds are much thinned out, and occur only 
as veins three or four inches thick. 

Short vertical tubuli (vide Plate V.) occur in nodules, which are abun- 
dant in the green quartzose beds in parts. Mr. Salter, who accompanied 
me here on one occasion, pointed out, on the lower face of one of the 
beds, rounded knobs corresponding to the cupped termination of the 
tubuli and rounded elevations, casts of trails of worms on the top of 
the mud. He also obtained one or two imperfect specimens of these 
last in the white quartz rocks, which here protrude. Though frequently 
found crossing, on carcfril examiaation I was unable to detect any 
branching among these tubuli. When closely examined they are found 
to be made up of concentric laminae, of about the thickness of ordinary 
writing-paper, depressed in the centre, like a pile of watch-glasses. In 
every instance the tubuli are found to be of a different colour and tex- 
ture from the surrounding rocks, as though their contents had undergone 
some chemical or other change, such as we know is communicated by 
recent Annelidans to the sand which passes through their bodies. In 
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some instances the rock in immediate contact with the tubuli was found 
to be stained of a darker colour, like that which is frequently found in 
the circumference of the burrow of Arenicola ; this is chiefly seen in the 
rounded, tapering tubuli. 

The vertical tubuli found in the quartzose rock differ in shape from 
the others here described, tapering gradually from above downwards. 
Even affcer a very carei^l examination I could not satisfy myself as to 
whether any of these animals possessed a tube or not ; if they did, it 
must have been membranous, and many things about the tracks seem 
to point to its existence, at least in some cases. I think I am justified 
in stating, that there is nothing more than an accidental connexion 
between these tubuli and Oldhamia ; indeed, it appears nearly certain 
that some, at least, of the animals, whether molluscan or annelidan, by 
which these tubuli were made, must have lived not merely posterior to 
the death of the Oldhamia, whose remains make up these layers, but 
even after the deposition of a layer of mud on these remains. And I 
cannot conclude without expressing my Arm conviction that a careful 
research, by other and more practised hands, cannot foil to bring to light 
even more interesting remains than these here described ; for, as may 
be gathered from the result of this hurried examination, every kind of 
rock here furnishes us with some trace or other of animal life. 

EXPLANATION OF ACCOMPANYING PLATE. 

Fio. 1. — Tracks in gray beds of Oldhamia radiata ; — showing (a) vertical tabes ; (V) 

thread-like do. ; (c) laminated stracture of tubuli. 
Fio. 2. — (a) Vertical tubes ; Qt) thread-like parallel tubuli. 
Fio. 8. — Traclis from red bed, showing crossing tubuli. 
Fio. 4. — Vertical tubulus from green quartzose rock. 
Fio. 5 Tracks in red beds, showing Tubulus curved on itself in connexion with Oldhamia 

antiqua. 

Note. — The Oldhamia occurring in connexion with the tubuli is not shown in 
Figures 1, 2, 3, and 5. 

Dr. TTiTiflbftTi exhibited numerous specimens in illustration of his 
paper, which gave rise to an interesting discussion, in which many of 
the members of the Society present joined. 
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WEDNESDAY EVENING, DECEMBER 10, 1866. 

J. B. JuKES; Esq., F.R.S., in the Cliair. 

The Chairman announced that since their last meeting they had to 
lament the death of their late Assistant Secretary, Mr. Hitchcock, an 
event which no one regretted more than himself. 

Mr. Hartstonge Bobinson, and J. Maguire, C. E., being proposed and 
seconded, were elected members of the Society. 

Mr. W. L. "WiLLsoN then read his paper : — 

OlSf THE geology OF THE ITEIGHBOUSHOOI) OF KENMAEE. 

The valley of Kenmare is about one mile broad at the town, from 
whence it extends eastwards, gradually becoming narrower for about 
nine miles, to the village of Kilgarvan. The rock forming the bottom 
of the valley is the lower carboniferous limestone, which consists of 
beds of a pale gray crystalline limestone, much jointed and cleaved, 
the latter giving a thinly laminated and platy structure to the rock. The 
lowest beds are of a darker gray, and often deep blue colour, and are 
seen to rest upon blue and black shales and gray grits, with purple slates 
and sandstones, both upon the north and south of the valley. The 
general strike of the limestone and other beds in the Kenmare Yalley is 
about 25° north of east ; this strike is very constant for miles over this 
district. 

Some good sections of the lower beds of the limestone, and the rocks 
immediately beneath, are seen here and there along both the northern and 
southern boundaries, but particularly the latter. I shall notice two or 
three of these sections proceeding from the town of Kenmare eastward 
to Kilgarvan. At Boughty Bridge, about two miles from Kenmare in 
this direction, we have a section which, in descending order, consists 
of the following rocks : — ^First, blue and gray thick-bedded limestone, 
with crinoidal fragments ; then abed of pale purple crinoidal limestone, 
which rests upon blue and black shales and slates, in the upper part of 
which are thick calcareous bands abounding with fossils. These beds 
rest again upon hard gray and yellowish gray grits, with nairowbeds of 
gray gritty slates, also fossiliferous. The latter beds are particularly 
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well seen u&der the pnncipal arch of Bonghty Bridge.* And, finally, 
these beds rest upon dull red and purple slates and grits, with occasional 
green bands, the upper portion of which are often calcareous. The thick- 
ness of these rocks here, between the limestone and the red slates, is 
about seventy feet ; at the Bridge they aU dip to the north at about 70^, 
but become nearly flat and are much twisted immediately under the 
Bridge to the south, both in the river and on the opposite side from this 
s^t. The black shales and slates on which the limestone rests are seen 
to dip suddenly to the south and north again, thus forming a small basin 
or trough of the lower beds of the carboniferous limestone at this place, 
about a quarter of a mile west of Boughty Bridge, and immediately south 
at a place called White House on the map. The limestone is seen dip- 
ping north at 80^, and a little north of this again, in an old quarry on 
the edge of the Kenmare road, opposite Killowen House, the limestone 
is seen to dip south at 70^. The dip here is well marked by a bed of soft 
black shale, which divides the thick beds of gray crystalline limestone. 
The next place where the d^) is well seen in the limestone is in 
ctoBsang the valley to the north, in the Cleady liver, dose to Xilpatrick 
grave-yard, where there is a well-marked dip of 55^ to 70° to the south; 
and further along the northern boundary of the limestone, at Axdtully 
copper mine, where the limestone is well exposed and fosslLiferous, the 
dip is observed to be north at 80°. Thus it will be seen that the lime- 
stone forming the valley of Kenmare does not dip uniformly to the north 
from the southern boundaiy, or south from the northern boundary — 
thus forming one simple synclinal trough of great thickness — ^but is 
probably made up of a series of small contortions, from north to south, 
across tiie vaUey, repeating the same beds over again, and thereby dimi- 

* Mr. Saltar has been kind enoui^ to give ma &e following jlist of fossils got near 
Bongfaty Bridge : — 

Fbuff$ of Qurbonifirous BlaU overlying the thin beds of Argiiheecue Sanditone, 

Spirifer di^unietm. — Sow. 
Strophomtna creKUtria, — PhilL 
(MAayi/ian'o.— Phill. 
Stems of Actinocriniis. 
Poteriocriniis. 



>» 



n 



Bhodocrinus. 



Fenestella, rare. 
Vol. VII. 
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nishing the apparent thickness we should otherwise have of these beds. 
Along the northern side of the river Boughty the limestone is seen to 
form rough mounds and rocky knolls here and there in the ground, 
being quite massive in outward appearance, but still seen to retain the 
usual laminated and slaty structure when fractured, and often contained 
irregular bands of chert. I remarked that the dip surfaces of the rocks 
which face the valley are much water-worn and rudely furrowed by 
water-action in that direction* If we now trace this limestone from 
Clontoo, a little south of ArdtuUy copper mine, eastwards, we see that 
immediately east of this place it suddenly changes the hitherto constant 
strike, and becomes much contorted on its northern boundary. Coming 
round to the soutii to ArdtuUy House, close to which there is 'a quarry, 
in which the limestone is seen to have a northerly strike, dipping south- 
west at 70^ north. Close to this quarry at Fassa Bridge the blue and 
black slates and shales, similar to those beds noticed as the rocks on which 
the limestone rested at Boughty Bridge, on its southern boundary, are 
seen dipping under the limestone. From Ardtully House the limestone 
forms an irregular boundary eastwards, and being contorted, and curving 
round to the north by Fassa Bridge, is again seen, about 500 feet east of 
the latter place, in a large quarry close to the old road to Xilgarvan, 
dipping south at 60^, and resting upon the black and blue slates and 
shales mentioned as occurring at Fassa Bridge. From this the northern 
boundary of the limestone continues pretty steady in an easterly direc- 
tion to the police barrack, situated at the west end of the village of Kil- 
garvan, and is seen constantly in junction, or nearly so, with the black 
and blue shales and slates which bound it on the north from Fassa 
Bridge. But, before leaving Ardtully, I would beg to notice the sudden 
manner in which this baud of limestone, and the rocks southwards 
(hitherto seen to form a broad band across the valley) narrow from 
Clontoo to Ardtully. Between Ardtully and Boughty Bridge, on the 
southern boundary of the limestone, immediately north of Kilgortaree 
House, on the map, we see the same rocks as we have at Boughty 
Bridge, viz., gray grit, slates, &c., dipping still north at 80° south of 
Ardtully House, and in the bend of the river Boughty a good section of 
he limestone is seen. The beds seem to dip south at 75°, consisting of 
massive pale gray limestone, then thin beds of fine crystalline lime- 
stone, with hard siliceous layers weathering out like chert bands, which 
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are succeeded by thin beds of white and greenish compact marble, 
separated again by thin layers of pale greenish shale, which do not appear 
to be calcareous. These beds are seen agaiu in the line of strike, a little 
to the east of Ardtully Old Bridge, about a quarter of a mile distant from 
this spot, and appear to dip still south at 55° in the former section ; 
south of ArdtuUy, immediately south of the chert and siliceous lime- 
stones, we see dark red and purple slates and grits apparently dipping 
north at 80°. If these dips be correct, there must necessarily be a fault 
along the southern boundary of the limestone cutting off some of the 
lower beds of the limestone, and the beds immediately beneath it, which 
we have traced £rom Boughty Bridge to Kilgortaree House, a mile dis- 
tant from this point. We see no trace of these beds along here between 
these points. The fact of a fault existing here along the southern 
boundary of the limestone would account, in some measure, for the sudden 
narrowing and apparent thinning of the limestone, as well as the absence 
of the beds beneath it at this point. I shall now trace the limestone 
eastwards to Bllgarvan tillage, where I think there is ftirther evidence 
of the existence of an east and west fault, which commences a little 
south-east of the village, and follows nearly the course of the river 
Boughty westwards, terminating nearly opposite Clontoo, where the 
limestone suddenly becomes so narrow. From the river Boughty, south 
of Balgarvan, up to that village, we see a good section of the rocks. 
In the river we have dull red and purple slates, parts of which are calca- 
reous; these beds strike nearly east and west, and dip north at 85°; about 
200 feet north of the spot, we find strong beds of Hmestone and black 
shales striking south-east, and dipping south-west at 45°. Thus, these 
beds, if prolonged in this strike, would abut against the red slates, which 
are seen in the river to strike east and west, and dip north at 85°. There- 
fore, there must be a fault here running nearly east and west down the 
river Boughty, which cuts off the lowest beds of the limestone, as well 
as the band of black and blue shales and grits, and the band represented 
by No. 2 in the accompanying section, which is the upper part of the 
Old Bed Sandstone containing the yellow beds : — 
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Section acroit Kenmare Valley ^ half a mile weet of KUgarvan^ on the teah^ both vertical 

and horizontal f of two inches to one mile. 

a. Road. 4. Lower Limestone. 

b, Boad. d. Carboniferous Slate, 
e. Rougbty river. 2. Yellow Sandstone. 
(L Glebe-house. l. Old Red Sandfltobe. 
«. Kenmare road. 

/ Stream, 

g, Owbeg river. 

h. New road. 

I shall now draw your attention to the ground north and north-west 
of Kilgarvan, through which this section is drawn. It is drawn from 
Carrigagreenane Hill, about two miles and a half north-west of Kilgar- 
Tan, to a stream south of Carrignagown Hill, about two miles south- 
west of Kilgarvan. I shall commence at the river Boughty, and notice 
the rocks seen in the section to the northern end. We see, first, this 
band of limestone forming a band along the northern side of the river 
Boughty ; the dip of the beds seem to be south from the road to Ken« 
mare, where a junction is seen between the limestone and the black 
slates and shales beneath. Passing from thence, we cross over a low, 
undulating country, formed by these contortions in the limestone and 
the rocks immediately beneath them, till we come to this last undula- 
tion, in which the limestone is seen to dip south at the Owbeg river, 
from thence we have an almost unbroken section of rocks seen up the 
Owbeg river to Carrigagreenane, the northern end. Commencing at the 
limestone at the Owbeg river, we find, in descending order, the following 
thickness of rocks: — First, about 200 feet of blue and gray crystalline 
limestone ; then about 120- feet of blue and black shales and slates, the 
upper portion being very calcareous or fossiliferous ; again, about 100 
feet of gray and yellowish-gray grits, with gray gritty slates ; then about 
3000 feet of dark purple slates and grits, alternating evenly, grits pre- 
dominating; then about 1800 feet of greenish- gray grits and slate 
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bandBy wil^ tibin bands of purple slate and oonglomeratefi in the lower 
beds, pebbles of white quartz and jasper being oommon ; beneath these 
again we hare about 1400 feet here ; but the thickness of these beds is 
much greater, as on the southern side of the section, where they ayerage 
2100 feet; th»i we haye here a tolerably clear section from the lime- 
stone at tlie Owb^ livery where we start firom carboni&rous limestone, 
to Carrigagreenane, two miles up northwards, showing a total thick- 
ness of 6200 feet of rocks, whidi seem to be all conformable to the 
limestcm^e. This section can be checked oyer and oyer again north-east- 
wards and westwards, and will be found to coincide with the others in 
making this thickness; and I do not think this to be the total thickness 
of the rocks beneath the limestone in this district, for Aurther south 
towards Slugmuflfe Hills I found these lowet beds of greenish-gray grits 
to haye beneath them again another band of purple slates and grits ; 
but the rocks are so mudi contorted, that the same beds recur and dip 
again into Bantry Bay. 

The Eey. Professor Haughton said the suryey of Mr. Willson had 
been made in the same district which had been yisited by him some years 
ago, and that his sections, which had been published in the Journal of 
the Society, were somewhat less detailed, in consequence of his suryey 
haying been made more in reference to the metallurgical character of 
the district. He had found that the copper was all confined to the slate, 
and the lead to the limestone formation ; but in eyery case the lodes 
coincided with the strike of the strata, as also with the dip. In this 
they were similar to the Mansfield mines, which were worked like beds 
of coal, the copper being found in horizontal beds instead of in fissures 
and cracks, as was usually the case. He did not think these copper beds 
were eyer likely to proye remuneratiye in an industrial point of yiew, 
but to a geologist they were highly interesting, and they were much 
indebted to Mr. Willson for his yaluable paper. 

Cai>tain C. p. MoLomr, Madras Army, then read the following 
notice of — 

THE OCCUBBEKCE OF DBIFT COAL 117 SAKD NEAB NEWCASTLE- 

DuBiNG a tour in search of geological information, that I made last sum- 
mer in England, Jyisited, amongst other places, Durham, noarKcwoaatle- 
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on-Tyne. About a mile and a half from the town is a famous coal-pit, 
called Old Durham, which I went to see. On leaving it, happening to 
inquire the shortest way back to Durham, I was told to take a road 
leading through a wood, on the bank of the river, that was pointed out 
to me a short distance off. The wood lies on the side of a low hill that 
runs dofwn to the water's edge. In the cuttings made to form the road 
appeared several very thin beds of coal, which at first were not more 
than a quarter of an inch thick ; but Airther on, the road winding down 
the hill, and the cutting becoming deeper, fresh beds, thicker than those 
first seen, were exposed to view, two of which are each from 12 to 14 
inches deep. On examining the beds and digging out part of them, I 
found them to be made up of sand and round pieces of coal, so unlike 
in that respect the coal of our coal-pits, that I concluded that I had met 
with drift coal I took several pieces from different beds, and aU showed 
marks of having travelled from a distance. All the beds are in a yel- 
lowish buff-coloured sand ; and immediately above this sand, where the 
two thick beds are seen, occurs what is commonly called drift, with round 
stones in it, as large as a child's head. [Captain Molony exhibited a 
rough sketch, taken from memory, and said] — ^I regret I had not more 
time at command to enable me to give a minuter and more satisfactory 
representation of them, as I had only paid a flying visit to Durham, and 
was obliged to hurry back to the station to catch the train that was to 
take me on to Edinburgh that night. These beds are, to all appearance, 
perfectly parallel, and you will perceive that the several specimens taken 
from them, which I place before the meeting, are rounded on the edges, 
and bear every appearance of beiag drift matter. Having never heard 
or read in any book on geology, of drift coal that had actually been 
seen — for I deny that beds containing minute stems and delicate leaves 
are drift coal — I am anxious to bring the occurrence of these beds before 
the meeting, in hopes that some member more talented and better 
acquainted with geology than myself may find an opportunity some day 
of visiting the place and favouring us with his views on the subject. I 
beg you will not suppose that I attempt in any way to disprove the 
theory of our coal-hills being formed of vegetable matter that grew on 
the spot where it now lies. Such is not my intention, for I believe in * 
that theory myself, and bring forward this drift coal as a proof that the 
coal we bum is not drift coal. The proofs I adduce in support of this 
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being diift coal are these : — ^Its being found in pieces, and not in a con- 
tinnous mass orbed ; the rolled appearance of these pieces ; and the spaces 
betwe^i them being filled np with sand ; and, lastly, the absence in the 
beds of any trace of the fossU organic remains usually found in coal-beds, 
such as Sigillaria, Stigmaria, &c., &c. ; in fact, that they are the denu- 
dation of a bed of coal already formed, but, unlike their parent bed, they 
contain neither leaves, stems, nor roots. 

Mr. Kelly observed that at Lough Erne, and other places, limips of 
coal were frequently found before getting down to the cutting. It was 
possible that ice might have been concerned in the transport of these 
fragments. 

The Bev. Dr. Uoyd, S.F.T.C.D., exhibited a photograph of one of 
the lunar mountains, taken from a drawing by Father Secchi, of Bome, 
of " Copernicus," one of the most interesting of these mountains. At 
the meeting of the British Association in Belfast, a committee was formed 
for the purpose of considering the appearance of the moon in relation to 
the geology of the earth, and it was thought advisable that certain por- 
tions of its physical structure should be very careMly examined, and 
compared with corresponding elevations on the surface of the globe. It 
was with the view of aiding the Committee in their labours that photo- 
graphs had been taken of this celebrated drawing, which appeared to be 
very elaborate. The distribution of the lines of elevation was very 
systematic and regular, and the smaller craters surrounding the great 
one, which was of a reticulated structure, were very curiously marked. 
It seemed as if large rocks had been shot out of the larger orifice. 
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WEDNESDAY EVENING, JANUARY 14, 1867. 

The President, Lokd Talbot de Malahlde, in the Chair. 

The following noblemen tind gentlemen were admitted as Members : — 
1. Lord Bandon, Castle Benutrd, coimty of Cork; 2. Charles Parran, 
Esq., M. D., Lower Mount-street; 3. Eev. James M'lvor, Ardstraw 
Glebe, county of Tyrone ; 4. Marcus Keane, Esq., Beech Park, Ennis. 

A resolution was passed unanimously, allowing the President to be 
elected for five years in succession, instead of only two years, as at 
present. 

Professor Hattghton then read the following paper : — 

OK THE FirCHSTOITE ASTD PITCHSTOITE FOEPHYBY OF BABITESHOEE AJSTD 

LOUGH ESKE, COITNTY OF DOKEGAL. 

DuBUfG a visit to the county of Donegal in the summer of 1856, I ob- 
served a remajrkable series of dykes of felspathic trap and porphyry in- 
tersecting the granite of Bamesmore Gap, exhibiting occasionally a 
tendency to pass into a description of glossy pitchstone. Subsequently 
Z was favoured by James Wood, Esq., of Castlegrove, with some spe- 
cimens from the mountains beyond Lough Eske, in the same locality, 
whidb are genuine pitchstone, passing into amygdaloidal, or rather ooHtic 
porphyry, the cavities being filled with a white mineral which I consider 
to be StiLbite. As the locality is a new one for pitchstone, and the mine- 
ralogical composition of the rock unusual, I thought it might not be 
uninteresting to place on record its analysis, and the result of my discus- 
sion of that analysis. 

Analysis of Pitchstone from Lough Mke, county ofBomgal, 

Per-centage. Atoms. 

SiUca, 64-04 

Alumina, 10*40 

Peroxide of iron, .... 9*36 

Lime, 4-24 

Magnesia, none 

Potash, 3-63 0-07Y 

Soda, 2-91 0094 

Loss by ignition, . . . . 6' 13 0*570 

99-71 




0-308 



> 0-322 



AT THE 

ANNUAL GENERAL MEETING 

HELD ON 

WEDNESDAY, FEBRUARY 11, 1857, 

REV. HUMPHREY LLOYD, D.D., 

IN THE CHAIR, 

The following Report from the Council was read and adopted :-^ 

YoiTB Council offers, as usual, the list of Members at present on the 

books of the Society, with the corresponding list of last year, showing 

that the present number of members is 164 ; while the number last year 

was 165. 

Jan. SI, 1857. Jan. 81, 1856. 

Honorary Members, 4 5 

Corresponding Members, 3 4 

Resident Life Members, 17 15 

Non-resident Life Members, .... 34 28 

Annual Members, 85 82 

Associates, 21 31 

164 165 

From this comparison it appears that we have lost one of our Hono- 
rary Members, viz., the Very Rev. Dean Buckland; and one Correspond- 
ing Member, viz., John 8. Kennedy, Esq., C.E., who had been recently 
appointed to a geological post in India, and died on his way to Singapore 
to recruit his health ,* we have also lost ten Associates, in consequence 
of their having graduated in this University, or left DuMin. On the 
other hand, we have gained eight Life Members and three Annual 
Members, as compared with last year's list. On the whole, the position of 
the Society appears to be very satisfactory, so far as numbers are con- 
cerned, for the loss has principally fallen on those members — Honorary, 
Corresponding, and Associate — who contribute little towards the i^ds of 
the Society ; while our gain has been in Life and Annual Members, 
who contribute, most to the pecuniary welfare of our body. 

Your Council have succeeded, by the aid of the sale of £50 stock, in 
paying off all the debts which have so long impeded the progress of our 
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given from a physical property common to it with many other rocks, 
including even limestones. The term was one formed In the infancy 
of geology, and has come to be used in a sense much more restricted 
than its original application ; it now signifies a fine-grained felspathic 
rocky of conchoidal fracture, generally of a grayish colour, and containing 
zeolites as well as felspar. This is the correct meaning of the term 
clinMitone ; and yet it is constantly applied to rocks which contain no 
zeolites, and some of which are not even of eruptive origia. This con- 
fusion as to the meaning of the term has led to the use of various syno- 
nyms, or quasi synonyms, of which it is sufficient to mention felspathid 
trap, homstone, and felstone — the latter recently revived very usefully 
by the Government geological surveyors. Why should not all these 
terms, if retained at all, be used in definite senses ? The republic of 
geologists is smcQl, and many of its citizens are well educated ; surely 
there could be no great difficulty in getting ijiem all to use the same 
language. 

At the conclusion of Mr. Haughton's paper, Mr. Eelly commenced 
the reading of his paper on the '' Subdivisions of the Carboniferous For- 
mation in Ireland." The concluding portion of Mr. Kelly's paper was 
deferred until the second "Wednesday in March. 



AT THE 

ANNUAL GENERAL MEETING 

HELD out 

WEDNESDAY, FEBRUARY 11, 1857, 

REV. HUMPHREY LLOYD, D.D., 

IN THE CHAIR, 

The following Report from the Council was read and adopted i-^ 

YoiTB Council offers, as usual, the list of Members at present on the 

books of the Society, with the corresponding list of last year, showing 

that the present number of members is 164 ; while the number last year 

was 165. 

Jan. 31, 1857. Jan. 81, 1856. 

Honorary Members, 4 5 

Corresponding Members, 3 4 

Resident Life Members, 17 15 

Non-resident Life Members, .... 34 28 

Annual Members, 85 82 

Associates, 21 31 

164 165 

From this comparison it appears that we have lost one of our Hono- 
rary Members, viz., the Very Rev. Dean Buckland; and one Correspond- 
ing Member, viz., John 8. Kennedy, Esq., C.E., who had been recently 
appointed to a geological post in Lidia, and died on his way to Singapore 
to recruit his health ; we have also lost ten Associates, in consequence 
of their having graduated in this University, or left Dublin. On the 
other hand, we have gained eight Life Members and three Annual 
Members, as compared with last year's list. On the whole, the position of 
the Society appears to be very satisfactory, so far as numbers are con- 
cerned, for the loss has principally fallen on those members — Honorary, 
Coiresponding, and Associate^— who contribute little towards the i^ds of 
the Society ; while our gain has been in Life and Annual Members, 
who contribute most to the pecuniary welfare of our body. 

Your Council have succeeded, by the aid of the sale of £50 stock, in 
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afijEors ; and believe that, in a financial point of yiew, we are now in a 
better position than we have been for many years, as the cnrrent expen- 
diture is now placed on a scale strictly commensurate with the yearly 
income ; and your Council confidently expect to make each year's income 
in fataie pay the whole of the current expenses of the year. 

The Council were enabled to bring about this satisfactory state of 
things by means of their agreement, as to printing, with the Editor of 
the " Natural History Review," which enabled them, in conjunction 
with the liberal grant of £25 &om the Board of Trinity College, to print, 
during 1856, the large amount of 180 pages of your ** Journal," at a cost 
to the Society of only £30. 

Your Council have made a new agreement with the ** Natural His- 
tory Eeview," for the year 1857, by which the Society will obtain 250 
copies of 128 pages, for the sum of £25. This amount of printing in 
the '^Journal" will meet all the wants of the Society, and we shall obtain 
the advantage of the additional circulation of 500 copies of the "Eeview" 
for our papers, which your Council believe are looked upon as interest- 
ing and valuable by an increasing circle of readers. 

Among the Annual Members lost to the Society, your Council has to 
deplore the loss, by death, of Mr. Sichard Hitchcock, who had served 
the Society weU and faithfully for many years. The Coimcil has ap- 
pointed Mr. Blackwood to succeed him-^an appointment which they 
have reason to believe will give satisfaction to the Society. 

A change was proposed in the organic laws of the Society by 
the Council, which was sanctioned at the January meeting by the 
Society, to the effect that the President may, in future, be elected Jhe 
times in succession, instead of twice, which was formerly the rule of 
the Society. It is hoped that this change will work well for the Society. 

The Appendix which accompanies this Eeport contains full informa- 
tion relative to the names of the 164 members at present on the books 
of the Society; the list of Societies entitled to receive the " Journal of 
the Geological Society of Dublin ;" the names of the members gained 
and lost during the year ; the donations made to the Society ; and the 
audited accounts of the Society to the 31st December, 1856, — ^from 
which latter it appears that the Society is in the Treasurer's debt to the 
small amount of £4 19«. 2d. 

February 11, 1857. H. Llotd, Chairman. 
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APPENDIX TO ANNTJAl REPORT. 



No. I. 
LIST OP MEMBERS, CORRECTED TO JANUARY 31, 1857. 



MmJbeT% are requested to correct errore in this Ziet, hy letter to the 
Bey. Samubl Hauohton, Trinity College^ Dublin, 



HONORABY MEMBERS. 
Elected. 
1844. 1. BoQ^, Amie, F. G. S., Paris, 

1844. 2. LyeU, Sir Charles, F. B. S., 11, Harley-street, London. 

1844. 8. Marchison, Sir Boderick J., G. C. St. G., F. B. S., H. M. B. I. A., 16, Bel- 

grave-equare, London, ' 

1832. 4. Sedgwick, Bey. A., M. A., F. B. S., Cambridge, 

HONOBABY COBBESPONDING MEMBEBS. 

1854. 1. Thomas Oldham, Esq., F. B. S., India, 
1864. 2. Arthur A. Jacob, Esq., C. E., India, 

1866. 8. Joseph Medlicott, Esq., ImUa, 

LIFE MEMBEBS. 

1863. 1. Allen, Bichard Purdy, Esq., 22, BlackhalUplace, 

1832. 2. Dayis, Charles, Esq., M. D., M. B. I. A., 83, Vork-street, 

1831. 8. Hamilton, Sir W. B., M. B. I. A., Obeervatory, Dunsink, 

1848. 4. Haaghton, Bey. Professor, F. G. S., 40, IHnity College, 

1860. 6. Hone, Nathaniel, Esq., M. B. I. A., St, DouiougKe^ Co, Dublin. 
1831. 6. Hutton, Bobert, Esq., M.B. I. A., F. G. S., Putney Park, London. 

1863. 7. Harkness, Professor, F. G. S., Queen'e College, Cork, 

1867. 8. Halidaj, A. H., Esq., M. B. I. A., Sar court-street, 

1861. 9. Jokes, Joseph Beete, A. M., F. B. S., M. B. I. A., 61, Stephen^ a-green, 
1886. 10. Kelly, John, Esq., 61, Stephen^ e-green. 

1884. 11. King, Hon. James, M. B. I. A., Mitcheletown, 

1848. 12. Luby, Bey. Thomas, D. D., M. B. I. A., Trinity College, 

1861. 13. Malahide, Lord Talbot de, Maldhide Court, MdlaMde, 

1846. 14. Murray, B. B., Esq., 69, Lower Gardner-street. 

1861. 16. Whitty, John Iryine, Esq., LL. D., 1, HenHetta-etreet, 

1864. 16. Wyley, Andrew, Esq., 61, Stephen^ a-green, 
1846. 17. Willson, Walter, Esq., 61, Stephen' e^green. 
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NON-RESIDENT LIFE MEMBERS. 

Elected. 

1881. 1. Baillie, Rev. James Kennedj, D. D., M. R. I. A., Ardirea, SUwarUtomm. 
1854. 2. Barnes, Edward, Esq., BaUymMrtagh, Co, Wieklow, 

1832. 3. Bryoe, James. Esq., High School^ OUugow. 

1854. 4. Clemes, John, Esq., 80, Lower Ormond-queof , 

1855. 5. Carter, Sampson, Esq., G.B., KUhmny, 

1856. 6. Da Nojer, G. Y., Esq., 51, Stephm^i-green. 
1832. 7. Dmirayen, Lord, 20, Afemon-tgiiare, North, 

1836. 8. Euuskilleii, Earl of, M. R. L A., Florence Courts EnnukUlen. 

1844. 9. Esmonde, Sir Thomas, Bart, M. R. L A., 9, Great Detmark-etreei, 
1854. 10. Foote, Frederick J., Esq., 51, StepheiCe-^een. 

1856. 11. Haaghton, lient. John, R. A., SL Hdeneu 

1840. 12. Jackson, James £., Esq., TuBiderry^ Blackwateriown, 

1839. 13. James, Ck>lonel, R.E., F. R. S.| M.R.L A., Ordnamee Smrveg Qfiee^ 

Southampton, 

1832. 14. Kearney, Thomas, Esq., Ptdlae-green, Co, Limeriek, 

1857. 15. Keane, Marcos, Esq., Beech Park, Enwie^ Co, Clare, 
1889. 16. Lansdowne, Marqois o^ 54, Berheley-equare, London. 

1838. 17. Lsrcom, Lieat-CoL, R. K, LL. D., F. R. S., M. R. L A., Phanir Park. 

1840. 18. Lindsaj, Heniy L., C. E., 31, Betaington-etreet, 

1882. 19. Mac Adam, James, Esq., F. G. S., 18, CoUege-street, Eatt, Belfiut. 
1840. 20. Montgomery, James K, Esq., Fermanagh, 

1856. 21. Molony, C. P., Captain, 29, HoHea-atreei. 

1856. 22. Medlicott, Henry, Esq., Roarkee, Bombag. 

1857. 23. M'lvor, Rev. James, Rectory, Moyle, Newtownttewart^ Co. Tyrone. 

1845. 24. Neville, John, Esq., C £., M. R. I. A., Dttndatk. 
1852. 25. O'Kelly, Joseph, Esq., 51, Siephen*a-green. 

1844. 26. Palmerston, Viscount, G. C. B., M. P., 4, Carlton Gardene, London. 

1852. 27. PorUock, Lieat-Cot, R. £., F. R. S., M. R. I. A., ArehcKffe Fort, Dover. 
1882. 28. Renny, Heuiy L., R. E., M. R. L A , Finglat. 

1835. 29. Sannderson, Alexander, Esq., Caetle Saunderaon, Co. Cavan. 

1854. 80. Smyth, W. W., Esq., Jermyn-etreet, London. 

1832. 31. Tighe, Right Hon. William, Wbodetock, InniaHogue. 

1884. 82. Verschoyle, Archdeacon, Bathbarron, CoUooney. 

1853. 88. Webster, William B., Esq, 104, Grafton-atrtet. 
1857. 84. Wynne, Arthur B., Esq., 51, Stephen* a-green. 

ANNUAL MEMBERS. 

1831. 1. Apjohn, James, Esq., M. D , F. R. 8., M. R. I. A., 32, Lamer Baggot-atreH, 

1854. 2. Ashton, Samuel, Esq., Woodjield, Newtoumbarry, 
1835. 3. Ball, Robert, Esq., LL. D., M. R. L A., 3, Granhy-row. 
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Elected. 

1854. 4. Banks, John G., K«i., M. D., 29, Ifpper MerriomntreH. 
1844. 6. BectiTB, Ettl of, Headford, KdU. 

1855. 6. Barton, H. M., £m|., 6SfoMMoicte, Donnybrook, 
1855. 7. Byrne, Griffin, Eeq., 14, ffettiand-row, 

'1844. 8. Byrne, Patii^ Esq., S7, TMcistrMi, 

1881. 9. Bnifdy, Bight Hod. Lord ChanoeDor, M. R. I. A., 26, l^per F^mbroke-ii. 

1857. 10. Bandon, Bight Hon. Lord, CasHe Bamard, Co. Cork, 
1840. 11. CallweU, Robart, £iq., H. B. L A., 25, BMai-piaee. 

1834. 12. Croker, Chariaa P., IL D., K. B. I. A., 7, Mtrriomnoquare, Wut, 

1855. 18. Clarke, Edward, Eaq., IL D., National Sdund^ LSnuriek. 

1882. 14. Cmran, W. H., Esq., 9, FUzmUHam-plaee. 

1858. 15. Clarke, William F., Esq., Gbrcmoni; GlauuvU. 

1846. 16. D*Aiey, Matthaw, Eaq., K. B. L A., jiAchor Bttwery, U§ker-ttreet. 

1849. 17. DaiTBon, WilHam, Eaq., 11, Momn^-tqmure^ EoMi. 

1855. 18. DominUe, C. H., Esq., 41, Lower Gardmer'^ttrtet, 
1849. 19. Downing, Samuel, Esq., C. E., 6, TWaify CiOUpe, 
1889. 20. Duncan, James, Esq., M. D., Farmkam Hotue^ Fmght. 
1852. 21. Doyle, J. B.» Esq., MarteUa^iarraoe, Stmdymamd. 
1858. 22. De Yasoi, Lozd, AhheyUUt Bnue, AhbepUix, 

1858. 28. England, Flofonor, QimoiCa Cbff^e, Cork, 

1856. 24. Flemming, Lionel J., Elq., C.E., 2, Haurietta-tireei, 
1858. 25. Flanagan, Stephen W., Esq., FUtwiUtam^pIaee. 

1857. 26. Famn, Charles, Esq., M. D., 9, Lower Motmt-^ireei. 

1843. 27. FStswUHam, Earl of, F. R. S., F. S. A, Mortimer Homae, Ualkin-eireei, 

London. 

1849. 28. Galbraith, Rev. Joaepb A., F. T. C. D., M. R. L A., 8, 'jMnUff Cottegt, 

1856. 29. Ganley, Patrick, Esq., 78, Capd-tireit. 

1849. 30. Gyles, A. McGwire, Esq., ^mdera' Court, 1^, Bmi§eorth». 

1858. 31. Geoghegan, Henry, Jun., Esq., 41, Rathmmei-road. 

1831. 32. Griffith, Richard, LL. D., BL R. L A., F. G. a, 2, FUxwUham-phee. 

1852. 88. Gordon, Samnel, M. D., If. R. I. A., 11, Hume-atreei. 

1856. 84. Good, John, Esq., CUy-qmaif, 

1881. 85. Hamilton, Charles W., Esq., If . R. L A, 40, Lower Domudek-eireet, 

1850. 86. Head, Henry, Eoq., M. D., M. R.L A., 28, Upper Momnt-eireet. 

1882. 87. Harrison, Robert, Esq., M. D., M. R. I. A., 1, Bnme'etreet. 
1848. 88. Harv^, PkoAnsor, M. IX, M. R. I. A., 40, Drinify CoOege. 
1884. 89. Hntton, Thomas, Esq., IL R. L A., F. G. &, 116, Semmer-km, 
1858. 40. Hemans, George W., C. E., IL R. I. A., 10, SudUmd-aqnare^ Eaai. 
1852. 41. Jellett, Rev. ProfeSBor, F. T. C. D., M. R. I. A., 6, ZWatty ChOege, 
1842. 42. Jennings, T. W., Esq., M. R. I. A., F. G. S., Brown-etreet, Cork. 
1855. 48. Kavanagh, J. W., Esq., Apeley Houee^ Bathmineo. 

1855. 44. Kingsmill, Thomas W., Esq., 97, Lower Momd-etreet. 
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Elected. 

1866. 45. Ktnahftfi, John B., Esq., M. B., SeaflM-terraee, Donnyhrooh. 

1858. 46. Kinahan, George H., Esq., Seafleld-terraeej Donnybrook, 

1858. 47. KingBmill, Henry, Jan., Esq., 97, Lower MbuHt-Hreet. 

1858. 48. Kirwan, John Stratford, Esq., 15, Merrian-tquare, 

1854. 49. Locke, John, Esq., 2, Kmnn^on-plaee, Sathminu, 

1881. 50. Lloyd, Bev. Humphrey, D. D., M. B. I. A., 85, JHmUy ColUge, 

1854. 51. Longfield, Bev. George, F. T. C. D., Trvdty College, 
1856. 52. Lentaigne, John, Esq., M. D., Oreai Denmark-ttreet, 

1855. 58. M*CaiuUnd, Domhiick, Esq., 12, Fitzgikbon-elreet. 

1881. 54. McDonnell, John, Esq., M. D., M. B. L A., 4, Gardiner^a-row. 

1852. 55. Mac Donnell, Bev. Bichard, D. D., 1LB.LA., Pioyost of Trinity 
College, Dublin, Bwotfa Houte^ Trimity CoUege. 

1888. 56. Mallet, Bobert, Esq., C. E., M. B. I. A., F. G. S., DehUie, Glaenetnn, 
1849. 57. Magoire, Thomaa, Esq., 84, Upper JDominick-etreet, 

1887. 58. Mollan, John, Esq., M. D., M. B. I. A., 8, FUxwimam-efuaref North, 

1851. 59. M'DoweU, George, F. T. C. D., 6, THntty CbUege, 
1854. 60. M*Arthnr, Alexander, Esq., Booteretowm» 

1858. 61. McCartney, George, Esq., Lovther Lodge, BaXMggan, 

1856. 62. M*Guire, Joseph, Esq., C. £., Kanhoorih-eqHare, Bathgar, 

1881. 68. mcholson, John, Esq., M. B. I. A., Balraih Home, KeUe. 
1856. 64. O'Brien, Octovios, Esq., 28, KUdare-etreet. 

1882. 65. Patten, John, Esq., Bogal DubUn Society. 

1848. 66. Petherick, John, Esq., Knoekmahon, KUmaeihomae. 

1852. 67. Pigot, Bight Hon. Chief Baron, M. B. I. A., 52, StephetCe-green, 
1856. 68. Bobinson, Hartstong, Esq., 15, 8t, JatMie-terraee, Hathminea, 

1849. 69. Bowan, Archdeacon, A. M., M. B. I. A., Belmont^ ZVafee. 
1852. 70. Smith, Bobert, M. D., M. B. I. A., 68, Ecdes-street. 
1852. 71. Sanders, Gilbert, Esq., M. B.L A., 2, Foeter-plaee, 

1854. 72. Scott, Bobert H., Esq., 2, 2Wnt^ College. 

1844. 78. Shirley, Evelyn J., Esq., Loiughfew, Carridmaeroee. 

1849. 74. Sidney, F. J., LL. D., M. B. L A., 19, Herbert -tireet. 

1856. 75. Salter, J. W., Esq., Mueeum of Practical Geology f Jermyn-etreet, London. 

1858. 76. Scott, William, Esq., 6, Leineter-etreet. 

1882. 77. WaU, Bev. C. W., D. D., M. B. I. A., 20, Triniiy College. 
1844. 78. Welland, Joseph, 48, l^fper Butland-gtreet. 

1886. 79. Worrall, John, Esq., C. E., 202, Great Brunmotek-etreet. 

1855. 80. walls, Hamilton, Esq., Ballyeona Lead Worke, Golden Ball. 
1849. 81. Willock, Bev. William A., F. T. C. D., Cleenish Beetory, EnnUkiUen. 
1851. 82. Wright, Edward, Esq., LL.D., 48, Dame-ttreet. 

1889. 88. Wynne, Bight Hon. John, M. B. L A., Hazlewood, Co. SHgo. 

1883. 84. Wilson, Bobert M., Esq., LarkhiUy Bathminee, 
1848. 85. Teates, George, Esq., M. B. I. A., 2, Orafton-etreet, 
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ASSOCIATES. 

1855. 1. Brownrigg, W. B., Esq., Addaide-roadL 

1856. 2. Babington, W. D., Esq., Roebuck^ Dundrum. 

1854. 3. Cochrane, D. C, Esq., 12, Lower MountpUtuant-avenue, 

1855. 4. Fisher, John W., Esq., 18, IHniiy CoUege, 

1856. 5. Green, S.N., Esq., 170, Oreat Brunnrick-ttrett, 

1853. 6. Grainger, John, Esq., Utdverniy Muaeum. 
1855. 7. Gwynne, Bobert, Esq., 18, Trimiiy CoUege, 
1855. 8. Geoghegan, Jacob H., Esq., 41, Rathminee-road, 
1855. 9. Hewson, Francis, Esq., Fortfield, Boundtown, 

1855. 10. Johnston, Alexander, Esq., 28, Trinity CoUege. 

1856. 11. Blartm, Charles, Esq., 38, TrinUg CoUege, 

1854. 12. Magaire, John James, Esq., 40, Lower Dominiek-street, 

1855. 13. Richardson, John, Esq., 9, TrinUg CoUege. 

1856. 14. Townsend, Edward, Esq., 38, TrinUg CoUege. 

1855. 15. Waller, Arthur, Esq., 1, Jameg's-gate, 

1858. 16. Wright, E. Percival, Flora Fille, Vonngbrook. 

1856. 17. Warren, James, Esq., 39, MtUland-tquare, 
1856. 18. Galway, William, Esq., 11, Trinity CoUege. 
1856. 19. Griffith, James, Esq., 2, Rathminee-road. 
1853. 20. Eincaid, Joseph, Jun., Esq., 3, Herbert-ttreet. 
1856. 21. Martin, Thomas, Esq., 38, Trinitg CoUege. 

PRESENT STATE OF SOCIETY. 

Honorary Members, 4 

Honorary Corresponding Members, ... 3 

Life Members, 51 

Annual Members, * 85 

Associates, 21 

164 



No. II. 

SOCIETIES AND INSTITUTIONS ENTITLED TO RECEIVE THE 
JOURNAL OF THE GEOLOGICAL SOCIETY OF DUBLIN. 

Aberdeen, . University Library. 
Belfast, . . . Natural History Society. 

Queen's Collie Library. 
Bbistol, . . Philosophical Society. 
Cambridge, . Philosophical Society. 

University Library. 
Vou VIL ^ 
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COBK, . . . 



PuBLnr, . . 



XDIXBUROHy . 



Qalwat, . • 



LbBD8| 
liiyXBFOOL, . 

LOHDOVi • • 



Mancrbbteb, 

St. Andbbw*s, 
FoBEioir, . . 



Qoeeo't College Libnuy. 

Rc^ral lotdttitioii* 

Gayieikn Sodetgr. 

Bojal Irish Academy. 

University libraiy. 

Boyal Dublin Society. 

Natural History Society. 

Ordnance Sonrey libraiy. 

Geological Survey of Ireland. 

University Philosophical Society. 

University Zoological and Botanical Association. 

Boyal Society. 

Wemerian Society. 

Society of Arts. 

University Library. 

Qneen*s CoU^ Libraiy. 

Arcfaaological Society. 

Geological and Polytechnic Sodety of the West Riding of Yorkshire. 

The literary and Philosophical Society. 

Historic Society of Lancashire and Cheshire. 

Geological Survey, Jermyn-8tr9et, 

British Museum. 

Society of Arts, JoHn-ttreet, Adelphu 

Boyal Society, Someraet Wmu. 

Boyal Institution, Albemarle-^treet 

Geological Society, SameraH Soua. 

Linnean Society, Soho-^quare. 

Geographical Society, 6, Charwiff Oroaa. 

Civil Engineers* Institute, 26, Oraat Otorg^ a-itreei^ Weatminatar. 

Boyal Asiatic Society. 

Zoological Society. 

AthensBum. 

Literary Gazette. 

The Hon. the East India Company, Saat India JSauaa, 

Geolo^^cal Society. 

Institute. 

Bodleian Library* 

Ashmolean Society. 

University Library. 

The Editors of SiUiman*s Jonmal of Sdeaoe and Art, Naw Tori, 

Natural History Society, Boatm, 

Smithsonian Institute Library. 

Canadian Institute. 



APPKETDIX TO AyKTTAL BEFOBT. 



207 



MEMBERS ADDED. 



Lift Memhert, 

G. V. Dtt Noyer, Esq. 
Alexander H. Haliday, Esq. 
MarcuB Keane, Esq. 
Captain Molony, Madias Army. 
Key. James M^Ivor. 
Arthur B. Wynne, Esq. 
H. B. Medlicott, Esq. 

Annual Members, 
Right Hon. Lord Bandon. 
Charles Farran, Esq., M. D. 
Lionel Flemming, Esq. 
John Gk)od, Esq. 
Patrick Ganley, Esq. 
J. R. lanahan, Esq., M. B. 



Joseph Magniie, Esq. 

Octayins O'Brien, Esq. 

H. RoMnson, Esq. 

J. W. Salter, Esq. 

John Worrall, Esq. 

John Lentaigne, Esq., M. D. 

Anociatee* 
W. D. Babington, Esq. 
William Galway, Esq. 
S. K. Green, Esq. 
James Griffith, Esq. 
Thomas Martin, Esq. 
Charles Martin, Esq. 
Edward Townsend, Esq. 
James Warren, Esq 



LOST FROM DEATH AND OTHER CAUSEa 



Himorary Member. 
Very Rev. W. Buckland. 

Mtmiarwy Oorreepimdinff Member, 
John L. Kennedy, Esq. 

Anniuii Members, 
Frauds Codd, Esq. 
Patrick Fenlon, Esq. . 
B. D. Gibbons, Esq. 
Richard Hitchcock, Esq. 
John Moore, Esq. 
William Mulvany, Esq. 
Alexander M^Mullen, Esq. 
M. O'Grady, Esq. 
John Purser, Esq. 

Aetociates, 
John Alexander, Esq. 
R. Barton, Esq., C. E. 



H. D. Crozier, Esq., R. E. 

Charles Colton, Esq., C. E. 

Edward Crofton, Esq. 

J. Hime, Esq., C. E. 

W. E. Hamilton, Esq. 

D. A. M*Cready, Esq. 

Charles Keyille, Esq. 

W. H. Noble, Esq., R. A. 

T. NoLin, Esq. 

Wilton Oldham, Esq. 

Thaddeus O'Mahony, Esq. 

Jones Pigott, Esq. 

G. K. Reid, Esq. 

Robert C Smith, Esq., R. A. 

R. Stewart, Esq. 

Total added, . . : 
Total lost, 



27 
28 



Lost, 
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No. IV. 

DONATIONS RECEIVED DUBING THE TEAR 1856-7. 
1866. 

Feb. 25. — Proceedings of the Ashmolean Sodety, 1855. Presented by the Society. 

Feb. 28. — ^American Journal of Science and Arts, No. 61. Presented by the Editors. 

liar. 4. — Journal of the Proceedings of the Linnean Society, YoL I., No. 1. Presented 
by the Society. 

Mar. 12..-Joumal of the Society of Arts, Kos. 169 to 172. Presented by the Society. 

Uar. 12. — ^The AthensBum and literary Gazette for February, 1856. Presented by the 
Editors. 

Mar. 12. — Sermons in Stones. By Dominick M*Gaus1and, Esq. Presented by the 
Author. 

Mart 19. — ^Proceedings and Papers of the Kilkenny and South-East of Ireland Arch«o- 
logical Society, Vol. I., Part 1, N. S., January, 1856. Presented by the 
Society. 

Mar. 28. — ^Twenty-first Annual Report of the Board of Directors of the Young Men's 
Mercantile library Association of Cincinnati, for the year 1855. Pre- 
sented by the Association. 

Mar. 81. — ^American Journal of Science and Art, No. 62, March, 1856. Presented by 
the Editors. 

April 9.— Journal of the Society of Arts, Nos. 178 to 176. Presented by the Society. 

April 9. — ^The Athenaum and literary Gasette for March, 1856. Presented by the 
Editors. 

April 9. — ^Fifty copies of the Society's Journal, Vol. VII., Part I. Presented by Pro- 
fessor Haughton. 

April 16.— The Bfining Journal, Nos. 1075 and 1076. Presented by the Editor. 

May 14.-^ouma] of the Society of Arts, Nos. 177 to 181. Presented by the Society. 

May 14. — The AthenaBum and Literary Gazette, April, 1856. Presented by the 
Editors. 

May 14. — Proceedings of the Royal Geographical Society of London, Nos. 1 and 2. 
Presented by the Society. 

May 14. — Notices of the Meetings of the Members of the Royal Institution of Great 
Britain, Part V. Presented by the Institution. 

May 14.^The Solar and Lunar Diurnal Tides on the Coasts of Ireland. By the Ber. 
Samuel Haughton, M. A. Presented by the Author. 

May 16.— Third Report of the Commissioners for the Exhibition of 1851, to the Right 
Hon. Sir George Grey, Bart. Presented by the Commissioners. 

May 28.— Report of the Twenty-fourth Meeting of the British Association for the Ad- 
vancement of Science, held at Liverpool, in September, 1854. Presented 
by the Association. 
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If ay 28.-<-Proceedifig8 and Papors of the Kilkennj and Soath-Eaat of Ireland Arch»oto- 

gical Society, March, 1856. Presented by the Society. 
Hay 81 — ^The Mining Joomal, Not. 1081, 1088. Presented by the Editor. 

May 81 ^The Irish Reporter, Ko. 5. Presented by the Editor. 

June 11.— The Athmmnm and literary Gazette, May, 1866. Presented by the 

Editors. 
June ll.-^oomal of the Society of Arts, Nos. 182 to 186. Presented by the Society. 
Jnne 1 1.— ^ Journal of the Proceedings of the Tiinnean Society, YoL I., Na 2. Presented 

by the Society. 
Nov. 12.^Thirty^fifthand Thirtyndzth Reports of the Council of the Leeds Philosophi- 
cal and literary Society, 1864-.6. Presented by the Society. 
Nov. 12.^BepQrt of the Proceedings of the Geological and Polytechnic Society of the 

West Riding of Toriuhire, 1844.6 and 1866. Presented by the Society. 
NoY. 12. — ^Transactions of the Historic Society of Lancashire and Cheshire, Vol. V f II., 

1866. Presented by the Society. 
Not. 12. — ^Proceedings of the linnean Society, Nos. 61 to 66, with the Address of 

Thomas Bell, Esq., Y. P. R. &, President, and a list of the Society, 1866. 

Presented by the Society. 
Nov. 12. — Proceedings of the Royal Geographical Society of London, Nos. 8 to 6. Pre- 
sented by the Society. 
Nov. 12.— Notices of the Meetings of the Members of the Royal Institution of Great 

Britain, Part YI. Presented by the Institution. 
Nov. 12. — Proceedings of the Zoological Society, Nos. 268 to 309. Presented by the 

Society. 
Nov. 12. — ^Athenffium, Jnne to October, 1866. Presented by the Editor. 
Nov. 12. — Literary Gazette, June to October, 1866. Presented by the Editor. 
Nov. 12. — Journal of the Society of Arts, Nos. 187 to 207. Presented by the Society. 
Nov. 12. — Proceedings of the literary and Philosophical Society of Liverpool, No. 10. 

Presented by the Society. 
Nov. 12. — The American Journal of Science and Arts, No. 66. Presented by the 

Editor. 
Nov. 12. — Journal of the Proceedings of the Linnean Society, Yol. I., No. 3. Presented 

by the Society. 
Nov. 12. — Quarterly Journal of the Geological Society of London, Nos. 44, 46, 46. 

Presented by the Society. 
Nov. 12. — Address delivered at the Anniversary Meeting of the Geological Society of 

London, on the 15th of February, 1856, by John William Hamilton, Esq., 

President of the Society. Presented by the Author. 
Nov. 12.— The American Journal of Science and Arts, No. 64. Presented by the Editor. 
Nov. 12.— Proceedhiga and Papers of the Kilkenny and South-East of Ireland Archsolo- 

gical Society, May and July, 1866. Presented by the Society. 
Nov. 20. —Proceedings and Papers of the Kilkenny and South-East of Ireland Archaolo- 

gical Society, September, 1856. Presented by the Society. 
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Nov. 20.-^Prooeeding8 of the Academy of Natonl Scienoes of PhOadelphia, Janoaiy, 
1866. Presented by tlie Academy. 

Not. 20. — ^liet of Foreign Gomspondenti of the Smithaonian Inetitntion, Uay, 1856. 
Presented by the Institution. 

Not. 20.— a Notice of the Origin, ProgresSi and Pxewnt Condition of the Academy of 
Natural Sciences of Philadelphia. Presented by the Academy. 

Nov. 20.— A List of the Cooncil and Officers of the Sode^ for the Eoconragement of 
Arts, Manufactores, and Commerce^ London. Presented by the Society. 
1867. 

Jan. 1. — Memoirs of the Geological Snrrey. British Organic Benudns, Decades 4, 6, 6, 
and 8. Becoidsof the School of Ifines, Parts L and IV. Report on Deron, 
by Sir H. De La Beche. Fossils in Devon, by Phillipe. Mineral Sutistics 
for 1864-5. The Iron Ores of Great Britain, Part L Presented by Sir 
Roderick J. Mnrchison, from the Mnseum of Practical Geology and Geo- 
logical Survey Office. 

Jan. 1. — Proceedings and Papers of the Kilkenny and Sonth-East of Ireland ArduBO- 
logical Society, Vol. I., No. 6, New Series, Nov. 1866. Presented by the 
Society. 

Jan. 1. — ^The Geological Map of Malta and Gozo, engraved from the Survey of the 
Earl of Dude and Captain Spratt, R. N. Presented by Lord Panmnre, Se- 
cretary of State for the War Department, through Lieut-Col. James, R. N. 

Jan. 1. — ^The Geological Map of Ireland (in 6 parts). Plresented by B. Griffith, Esq., 
LL.D. 

Jan. l.--The Journal of the Natural History SodeCy for 1866 and 1866. Presented 
by the Sodety. 
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Tbe ballot being closed, the following gentlemen were declared duly 
elected upon the Council for the ensuing year : — 



LOBD TALBOT DB ICALAHIDB. 

tlta-|prtsxbndi : 

1. BOBBBT UALLBTj O, B., H. B. I. A. 

2. BDWABD WBIOUT, LXi.D.y Jf. R I. A. 
8. JAMBS AFJOHH, M . D., K. B. I. A. 

4. PB0FBS60B HABYBT, K. D., M. B. Z. A. 

6. &BV. HtJllPHBBir I^LOTD, D.D., S. F. T. 0- D. 

txtvaxtttn : 

OILBBBT 8ANDBBS, B8Q., M. R. X. A. 
F. J. BIDBBT, LL.D., M . R. I. A. 

S^ttxttKcitn ', 

EB7. rSOFBSSOR HAVOHTOir, F. T. a D. 
J08BFB BBBTB JUKBS, BSQ., X. R. I. A. 

Cmntfu! 

BOBBRT BALI4, LL.D. 

JOmr XAGDOBBBLL, K. D. 

BOBBBT OAIXWBLL, BSQ. 

BICHABD OBIFFTTH, LL.D. 

BBV. J. A. OALBBATTHf F. T. O. D. 

JOHB KBLLT, B8Q. 

OBOBGB K'DOWBLL, F. T. O. D. 

8AKUBL DOWBIBO, LL. D., C. B. 

BBY. OBOBOB LONOFIBLD, F. T. O D. 

SAMUEL OOBDON, M. D. 

JOHN B. DOTLB, ESQ. 

DOMHriCK M^GAUSLAHD, B8Q. 

J. B. XINASAB, M. B. 

O. ▼. DU NOTBB, B8Q. 

ALBXAltDBB H. BALIDAT, ESQ., M. R. I. A. 



ANNUAL ADDRESS 

DBLIVKBKD DBVORK THB 

GEOLOGICAL SOCIETY OF DUBLIN, 

FEBRUARY 11, 1867, 

BY 

LORD TALSOT D£ MALAHIDE, 

PRESIDENT OP THE SOCIETY. 



Gentlemen, — In reviewing the state of our Society during the past 
year, although it is satisfactory to find no retrogression, I should have 
wished to be able to congratulate you on a larger accession of new mem- 
bers. Upon the whole, we have one member less than last year, though, 
as the loss is principally in Honorary, Corresponding, and Associate 
Members, we have in reality a gain of nine Ordinary Members. I trust 
that at the meeting of the British Association in this city steps may be 
taken to enable us to enlarge the sphere of our operations. 

Among the losses we have sustained, that of our Assistant Secretary, 
Mr. Eichard Hitchcock, is much to be deplored. You all know how 
much we are indebted to his attention to the affairs of our Society, to 
his punctuality and zeal in carrying out its objects. He was possessed 
of a very refined mind, and had acquired a very considerable proficiency 
in various branches of literature, particularly Archaeology, with which 
our science is so nearly allied ; and, doubtless, if he had been spared, we 
might have anticipated receiving many valuable contributions from his 
pen. 

We have also to deplore the loss, by death, of one of our Honorary 
Corresponding Members, John S. Kennedy, Esq., C.E., who died in India, 
w;hen on his way to Singapore to recruit his fedling health. This gentle- 
man was a gold medallist of the University of Dublin, was subsequently 
attached to the Irish Geological Survey, and afterwards to that of India, 

Vol. VII. 2 A 
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which post, unfortunately, he did not live to enjoy for a length of time 
sufficient to develop the results which his known zeal and skill in Geo- 
logy would probably have led to. 

Geological science has also to regret the removal by death of the Yery 
Bev. Dean Buckland, to whose exertions the early progress of English 
Geology was so largely due. His loss is felt wherever the science of 
Geology is cultivated, and the detailed account of his labours will natu- 
rally be given by the President of the Geological Society of London, of 
which he was so. distinguished an ornament. 

Our papers continue to be most valuable, and we have during the 
past year published a larger amount of them than any previous year, 
owing to the liberality of the Board of Trinity College, and other reasons 
which have been adverted to in the B.eport of the Council. It is not my 
intention to give a detailed summary of all the papers written by our mem- 
bers and associates ; but there are some of so great importance that it is 
due to the iz^terests of Science not to pass them over in silence. In the first 
place, our thanks are due to the patriarch of Irish Geology, Dr. Griffith, 
for the new edition of his ''Irish Geological Map," which has just issued 
from the press. It would be presumption on my part to attempt an eulo- 
gium on this great work, now in the possession of an European reputation. 

Mr. Kelly's paper on the Paleeozoic Eocks of Ireland is a most valu- 
able one. With his accurax^y and perseverance, great light must be 
thrown on the relations of these difficult rocks. He states that the Irish 
Old Bed Sandstone is distinct from the Brownstone of the south (which 
is, according to him, a member of the Silurian formation), and that it is 
found always uncomformable to these underlying strata, but conformable 
to the coal-measures above. The conclusions he draws, both from 
stratigraphical grounds and from a comparison of the fossils contained in 
it, are, that it is an integral part of the Carboniferous System, and does 
not, as contended by Sir Charles Lyell, with regard to the British De- 
vonian rocks, constitute a passage or gradual change from the Silurian 
to the Carboniferous System, and partake of the nature of both in fossils 
as well as rocks. Mr. Haughton's paper on the Lower Carboniferous Beds 
of the Peninsula of Hook, in the county of Wexford, strongly confirms 
Mr. Kelly's views. This is one of the most important questions affecting 
Irish Geology, and one to which I request your continued and earnest 
attention. 
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Dr. Kinahoii has added considerably to our knowledge of the organic 
remains contained in the Cambrian strata by his observations on the 
Bocks of Bray Head, where he has discovered the traces or burrows of 
some annelidan borer. This discovery is particularly interesting, as 
these tracks are associated with the Oldhamia, which are found most 
abundantly both above and below them. With this subject is most 
closely connected the paper of Mr. Salter, who, in the Proceedings of 
the London Geological Society, describes various fossils which have 
been found by him in the Longmynd rocks of Shropshire. They consbt 
of:— 

1 . Markings resembling the holes of marine wonns. They are very 
numerous, and are always parallel in pairs ; also tracks of worms. 

2. A new kind of Trilobite, by him named Pdleopyge Eamsayt. This 
appears tolerably well defined, and is the most interesting Cambrian 
fossil yet discovered. He also found marks strongly resembling rain- 
drops and ripple-marks, which point out to littoral action and exposure 
to the atmosphere. These discoveries form a new era in the history of 
the Cambrian formation. 

There is also another subject which has been treated with his usual 
ability by our Secretary, Mr. Haughton ; and, although the detailed 
results have been communicated directly to the London Society, they 
are so important, and the manner in which he has conducted this latterly 
much neglected branch of inquiry, Mineralogical Geology , reflects so 
much credit on our Society, that I am sure you wUl be glad to hear 
some of the conclusions to which his analysis leads. The title of his 
paper is — '' A Detailed Analysis of the Granites of the S.E. and K.E. of 
Ireland." From this it appears that — 

1. In the S.E. of Ireland the granites may be classified by the pre- 
ponderance of potash over soda, and vice versd. 

2. The granites of the main chain and of Camsore are potash gra- 
nites. 

3. The granites of the intermediate groups are soda granites, and 
reducible to two types — 

a. The Croghan Einshela granite. 
5. The soda granite proper. 

4. The potash and soda granites differ from each other in a regular 
manner in respect to the other constituents, as well as in respect to the 
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alkalies, — ^the most striking difEerence being the deficiency of silica in 
the soda granites, this deficiency being made up by the addition of per- 
oxide of iron and lime ; and the increase of the specific gravity of the 
soda granites. 

The granites of the N.E. consist of the granites of the Monme, Car- 
lingford, and I^ewry districts. 

1. The Monme granite, on being analyzed, shows a striking resem- 
blance to the potash granite of Leinster, except in containing 3 per 
cent, more quartz. This excess of silica is accompanied by a falling off 
of the lime and magnesia. 

2. The granites of the CarHngford district are of two varieties, both 
containing a preponderance of potash. The first variety is very like 
in composition to that of the main chain of Leinster. The second is 
quite different, both physically and mineralogically. It contains anor- 
thite and hornblende, but no mica. Indeed, it may be called a kind of 
syenite. 

3. Newry granite. There are in this vicinity two kinds of granite. 
Taking a line yearly N.S. through I^ewry from Gk>ragh Wood through 
Wellington Inn on the south to Jonesborough, soda granite is found to 
the north of Newry, and potash granite to the south. 

I may add that, with reference to the age of these rocks, the reviewer 
of Ansted's " Elementary Geology" (" Natural History Eeview," 1857, 
p. 26) classifies the Irish granites as follows : — 

1. Granite of Leinster, post- Silurian, but ante-Carboniferous. 

2. Granite of Down, post-Carboniferous. 

3. Granite of Donegal, Carboniferous. 

He also adds that the Cornish granite is also carboniferous. 

The advance of foreign Geology continues progressive, although I am 
not aware of any new fields having been lately opened. The survey of 
India is going on satisfax^torily, and, in imison with the railway system, 
will do much to develop the immense natural resources of that rich 
country. In Australia, also, much additional information is gradually 
obtained. It may be said that the gold mines have acted in the most 
powerful manner to stimulate the scientific tastes of our antipodean 
countrymen. From the Cape, also, we are continually receiving in- 
teresting details of the extensive chalk formation which runs through 
the district of Port Natal The beautiful and accurate Geological Map 
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of Europe, just published by Sir Eoderick Murchison, is a great addition 
to the obligations which we are under to that indefatigable philosopher, 
and ought to be on the table of every student of Geology. 

A remarkable paper has been read at the London Geological Society 
by Mr. Sharpe, on the last elevation of the Alps. He contends that 
there can be distinctly traced throughout the Alps three lines of erosion 
on the sides of the mountains, viz. : — 

1. At from 9000 feet to 9300 feet above the sea. 

2. At about 7500 feet above the sea. 

3. At about 4800 feet above the sea. 

From the uniformity of these lines, he concludes that the action 
must be due to the sea, and not to lakes. 

In confirmation of these views, he examined the lines of watershed 
traceable in the excavation of the valleys. He finds them to range 
from 9000 feet {mer de ghee) to from 2500 feet to 2600 feet above the 
level of the sea. There is also a great amount of alluvium formed in the 
Alpine valleys, and which has been excavated into terraces. These 
range at a considerably lower level, from about 3190 feet to 1000 feet 
above the sea. 

The communications of Mr. Binney on the Permian Rocks of Scot- 
land (to which formation he considers the red sandstones of the West 
of Scotland, with the exception of the Annandale beds, to belong) ; of 
Messrs. Plant and Brodie, on the Keuper Beds of Leicestershire and 
Warwickshire, — illustrate the connexion between the British and Con- 
tinental formations. There has also been made an important discovery 
in Aberdeenshire of neocomian fossils. It appears that flint and green- 
sand, containing greensand fossils, have been found in that county, and, 
what is still more remarkable, some of the fossils resemble more those of 
Scandinavia than of Great Britain. This points to a connexion between 
the northern cretaceous system and that of Scotland. 

A further attempt at subdivision of the Oolite formation has been 
made by Dr. Wright, who contends, on very good grounds, that the 
lower oolite sands, which reach a considerable thickness in the south 
and midland districts of England, really belong to the upper lias. He 
comes to these conclusions chiefly on comparison of the fossils with those 
of Belgium, France, and Germany. Immediately above these sands 
there is a very remarkable bed, called the Cephalopoda bed, which has 
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a consi derable persistence through the district, and whose fossil shave 
decidedly a liassic character. 

With respect to PalsBontology, I have already alluded to the most 
important discoyeries of new fossils in the Cambrian strata of England 
and Ireland, by Messrs. Salter and Kinahan. 

Professor Owen, in the twelfth volume of the ^'Proceedings of the Lon- 
don Geological Society/' describes a skull of the musk ox, found in a 
gravel quarry near Maidenhead, and the original fossil is now preserved 
in the Museum of the College of Surgeons. It does not appear to differ 
very much from the living variety of the musk bufiEalo. 

The same distinguished naturalist describes the tibia of a very re- 
markable gigantic bird, nearly the size of the ostrich, found in the lowest 
bed of the Paris Caleaire grassier, resembling the Dinomis Oassttarimis 
and other extinct birds in some respects, the gallinaceous birds in 
others — a new distinct genus. He gives it the name of Gastomis Pa- 
risiemis. 

He also describes, in the same volume, a remarkable collection of 
mammalian remains, from the red clay of Suffolk, which he pronoimces 
to be, for the most part, of Miocene date. Among these are extinct spe- 
cies of Ehinoceros, Tapir, Wild Boar, Horse, Mastodon, Decranoceros 
(an extinct deer), Felis, Canis, Bear, and several genera of Cetacea. 
However, the most interesting discovery to us is that of a bone of the 
left antler of a deer, resembling the Megaoeros SXbemieuB. This would 
give the animal an immense range, £rom the Miocene ahnost to our 
times. Professor Owen also mentions that this animal has been found 
in the Pleistocene brick-earth of Essex. 

I cannot conclude without drawing your attention to a most valua- 
ble treatise by Mr. Dominick M'Causland, which has been published 
during the year, and is entitled ' ' Sermons on Stones.' ' I have perused it 
with great interest ; and, although he does not profess to have made any 
discoveries of new facts, the views he adopts are original, and illustrated 
in a dear and eloquent style. 

Starting from the proposition that — "Whatever has been written 
under the Divine inspiration cannot be inconsistent with anything 
created by the Divine Hand — Gk)d is truth, and His Word cannot be re- 
fated by His works," — the chief difficulty is the precise meaning of the 
word ''Day." 
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Buckland and Ghaliners have taken it in a natural sense^ and have, 
therefore, contended that Moses' narratiye Was not an account of the 
events which occurred from the beginning of the Creation, but only of 
certain events which occupied the period of the six natural days that 
preceded the birth of Adam. 

Mr. M'Gausland explains it as a period of indefinite duration, in 
which sense it appears to be frequently used in the sacred volume. 

He details accurately the different steps of the Creation (except that 
he could not be aware of the important recent discoveries in the Cam- 
brian strata), and shows how everything came in its regular order until 
the creation of man. It is a most valuable addition to our works on 
Natural Theology ; and I trust that so much progress has been made in 
our science, that neither the enemies of Eevealed Eeligion, nor the almost 
equally dangerous advocates of untenable interpretations of the Bible, « 
will be able to rest their arguments on the unsoundness or contradictions 
of geological theories. 

WEDNESDAY EVENING, MARCH 11, 1857. 

Db. Cbokeb in the Chair. 

The Society met on the above evening, when the following gentlemen 
were elected members : — 

1. Alexander Tate, Esq., C.E., Santry ; 2. Oeo. Phayre, Esq., C.E., 
Sandymount. 

The reading of Mr. John Kelly's paper on the Subdivision of the 
Carboniferous Formation in Ireland was continued, and the discussion to 
which it gave rise was postponed until the meeting in the month of 
ApriL 

The Eev. Pbopessob Haughtok also communicated the following — 

KOTES to ACCOMPANT FIGUBES of BGKE DISTOBTED FOSSILS FBOM THE 

CLEAVED BOCXS OF THE SOTTTH OF IBELAND. 

In a short paper published by me in the " Philosophical Magazine" for 
December, 1856, on Slaty Cleavage and Distortion of Fossils, I have es- 
tablished the following laws from measurements made on fossils dis- 
torted by cleavage : — 
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1st Law. — If the trace or intersection of the plane of cleavage and 
plane of bedding he draum, the greatest distartion or elongation of the fossils 
lying in the plane of bedding is parallel to this intersection, (Page 410.) 

2iid Law. — The distortion of fossils produced hy clea/vage, estimated in 
a given direction, such as parallel to the intersection of the planes of cleav- 
age and bedding, varies with the angle between these planes, being greatest 
when the angle is greatest, and least when the angle is least, (Page 411.) 

drd Law. — The compression in a cleaved rock is greatest in a direction 
perpendicular to the planes of cleavage. 

As many persons, not familiar with the appearance of fossils distorted 
by cleavage, have felt some difficulty in following the argument of that 
paper, I have thought it desirable to give to this Society a few illustra- 
tions of the distorted fossils of the south of Ireland. 

I should first premise that in the two plates containing the figures 
of the fossils the horizontal line is supposed to be the intersection 
of the planes of cleavage and bedding, and the vertical line is the 
dip of the bedding in most instances, and never deviates far from that 
line. 

What I call the Distortion of a fossil is the quantity — 

m N . . 

In this expression the fraction m : n represents the ratio of the hori- 
zontal and vertical measurements of the figures as actually observed in 
their distorted condition ; and the fraction M: iV' represents the ratio of 
the same lines when the fossil is in its natural or undisturbed form. 

In Plate YI. the Figures 1, 1a, 1b, Ic, represent fossils distorted by 
cleavage. 

Fig. 1 is Orthis erenistria from the Carboniferous Slate of Ardo- 
ginna, Go. Waterford, with its hinge-line perpendicular to the in- 
tersection of cleavage and bedding. 
Fig. 1a represents the same fossil from the Carboniferous Slate of 
Carrigaline, Co. Cork, with its hinge-line drawn out in the line of 
intersection of cleavage and bedding. 
Fig. 1b is a fossil from the same locality as the last, viz., Carriga- 
line ; but so changed by cleavage, both in and perpendicular to 
the plane of bedding, as to be hardly recognisable. I name it, 
with considerable hesitation, Produetus caperatus. 
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Pig. Ic is a beautiful specimen ofMwmphaluspentanfftUa^uSf distorted 
by cleavage, from Little Islaod, Co. Cork, where these distorted 
fossils occur in great abundance in limestone, and have been fre- 
quently, from their form, described asEllipsolithea, and considered 
as quite distinct from Euomphalus. 

In the Pigs. 2, 2a, 2b, 2c, the artist has reduced the distortion in the 
proportion of 5 : 4. In Plate VII., Pigs. 3, 3a, 3b, 3c, the distortion is 
reduced in the proportion of 5 : 3 ; and it is evident to geologists ac- 
quainted with these fossils that this reduction of their distortion has 
nearly restored them to their natural shape. In Pigs. 4, 4a, 4b, 4c, the 
reduction of the distortion is continued in the proportion of 5 : 2 ; and it 
is very instructive to observe that it has now become a distortion in the 
perpendicular direction, causing Pigs. 1 and 1a to change characters in 
becoming 4 and 4a. 

It is to be remembered that such specimens as 4, 4a, 4c, could not 
occur in practice, with the intersection of the plaiies of cleavage and 
bedding in the horizontal line. In fact, in the Pigs. 1 and 2, the line of 
intersection of planes of cleavage and bedding is horizontal ; in Pig. 3 
there is either no cleavage, or its plane coincides, or nearly coincides, 
with that of bedding ; and in Pig. 4 the line of intersection of planes of 
cleavage and bedding must have become at right angles tp its fprmer po- 
sition, and be supposed vertical 

Since publishing the paper alluded to above, I have read with care 
the various papers published on the subject of cleavage by Mr. Sorby, 
and feel most happy to bear my testimony to their great value. His 
methods of research are quite different from my own ; and I am glad to 
learn that the few results I have obtained independently, from the con- 
sideration of the distortion of fossils, confiim several of his results, which 
ware obtained principally from microscopic e^Eaminations of cleaved 
rocks. One of the most interesting of our agreements rdates to the 
great amount of compression occasionally occurring in cleaved rocks, 
which I have shown to amount to 10 and 11 degrees of relatiye com- 
pression at Tintagel and Garth — an amount of relative compression con- 
sistent with Mr. Sorby's observations, who has commonly observed 6 de- 
grees of compression in well-cleaved rocks. Tha*e are several points of 
difference between my results and those of both Mr. Sharpe and Mr. 
Sorby, which will, no doubt, be cleared up by farther research. The 

Vol. VII. 2 B 
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If onaghan, to Brookborough in the county of Fermanagh^ known by 
the name of the Slieve-Beagh Moantains, has long been considered 
to be the tme Coal formation, and sanguine expectations have been 
entertained of the discovery of workable beds of coal; but having 
ascertained that in the order of succession it forms a portion of the 
calp series, it appears very improbable that these expectationB will be 
realized." 

10. Page 11. — ^'Ufpeb ob Splintebt Ldcestonb. This rock is of 
comparatively rare occurrence in Ireland, and its superficial extent is 
insignificant. Owing to its containing the greater number of the fossil 
organic remains which occur in the lower limestone, it is difficult in 
some localities to distinguish between them, particularly where the calp 
series is wanting, which frequently happens." 

11. Page 12. — " In the valley of the Barrow at Carlow, where the 
whole Carboniferous limestone series of the south is clearly developed, 
it would appear that the calp or black shale division is wanting ; and 
that the upper limestone rests directly on the black marble beds of the 
lower." 

12. Page 12. — ** In Belmore moimtain, the thickness of the upper 
limestone amounts to 650 feet. In Benbulben, it is 500 feet ; and at 
the eastern base of Culkagh mountain, in the county of Cavan, it is 
600 feet." 

13. Page 13. — ^'Millstoite Gbit. Bocks decidedly belonging to 
this series are only to be met with in the mountain district surrounding 
Lough Allen, in the counties of Boscommon, Leitrim, Cavan, and Per- 
managh, hitherto known by the name of the Connaught coal district ; 
and in the shale district extending from Drumquin, in the county of 
Tyrone, to the neighbourhood of Pettigo, in the county of Fermanagh." 

I have now come to an end of those paragraphs of the '* Outline" to 
which I mean to have reference ; they are thirteen in number. 

As the subdivision of the Carboniferous formation stands arranged 
in this " OutHne of the Geology of Ireland," I object to it, and am pre- 
pared to maintain that a great part of it is visionary. The subdivision 
of the limestone, as given at the quotation No. 2, and the descriptions 
which explain and accompany it are not borne out by the fiicts, as I shall 
endeavour to show. The geological phenomena which are visible in the 
counties of Cavan, Fermanagh, Leitrim, and Sligo, may be interpreted, 
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without any difficulty, by means of the three members of the Carboni- 
ferous formation set forth in 'No. 1, the Old Red Sandstone, Mountain 
Limestone, and Coal Eocks ; and these afford a reference for every rock 
in the localities, described in the most simple manner. 

In proceeding to show my reasons for the statements I have made, 
and my views on the subject generally, I shall notice the quotations 
from the '^ Outline" as nearly in consecutive order as I can. 

In quotation No. 1, the author says : — ** The secondary rocks are di- 
vided into Old Eed Sandstone, Carboniferous Limestone, and Coal, and 
its accompanying strata.'' 

It is remarkable that the Carboniferous Slate, that is, a slaty band 
which lies between the Old Bed Sandstone and the Limestone, has not 
been noticed at aU in this '* Outline." Mr. Griffith subsequently intro- 
duced this member into his classification, as shown upon his recent 
Maps, and it is a good and true member. It is well developed on the 
shore at Poulscadden, near Howth ; also on the shore near the Martello 
Tower at Portmamock, in the county of Dublin ; and many other parts 
of Ireland. With this subdivision, the natural succession in the Carbo- 
niferous formation m— 

1. Old Bed Sandstone. 

2. Carboniferous slate. 

3. Limestone. 

4. The Coal series. 

Each of those subdivisions is composed of a different mineral sub- 
stance from the others. The bulk of the Old B.ed Sandstone is composed 
of red sand ; the Limestone of lime ; and the Coal shales of argillaceous 
or clayey matter. There are, however, modifications in the subdivisions 
which require some explanation, into which I shall enter in detail as I 
proceed. 

Athough those subdivisions differ so widely from each other in mi- 
neral character, yet, as a whole, the system exhibits the remarkable cir- 
cumstances : — 1. That the beds of which it is composed are parallel to 
one another. 2. That they rest unconformably on the inferior or under- 
lying rock. 3. That they are covered unconformably by the superior 
or overlying rock. 4. That this parallelism of the strata clearly points 
to one great geological epoch, in which the whole suite, from begin- 
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ning to end, was deposited, without any great catastrophe in the suc- 
cession. 

The Old Bed Sandstone is the lowest of those subdivisions. It may it- 
self be divided into three parts : — ^First, or bottom layer, Eed conglome- 
rate, composed of rounded pebbles of white quartz, brown quartz, jasper, 
and fragments of other rocks, united by a -mineral paste. In some lo- 
calities the conglomerate is composed of flattish, roimded stones of mica 
slate, as at Cushendall, in Antrim ; sometimes of green chloritic slate, 
or green grit, as at Lane, and at Shenick Island, near Skerries, in Dublin. 
Its thickness varies from 20 to 60 or 80 feet ia difS^nt places. 2. "Next 
is a series of beds of red sandstones and red shales, from 200 to 600 feet 
thick. 3. The upper part exhibits thick beds of sandstone, of a whitish 
or yellowish colour. This upper part is the yellow sandstone, which 
sometimes contains a band or two near the top of black shale, interstra- 
tified with thin beds of limestone, fiill of the fossils of the limestone. 
This yellow part of the Old Eed varies from 50 to 200 feet in thickness. 
The whole thickness of the Old Eed Sandstone in Ireland averages about 
1000 feet. 

I am aware that this subdivision, which, in former times, was in- 
cluded in the Carboniferous formation, has been recently cut away from 
it, and joined with another rock, which lies below it, sometimes directly 
in contact with it, and both together now called Old Eed Sandstone. I 
could wish this separation had never been made, for it blots out a great 
Hne of demarcation which nature has made, and which ought not to 
have been blotted out. Botanists and zoologists, in devising their sub- 
dividons, seek for the strongest lines of demarcation between the groups 
x>f their several orders and classes. This golden rule seems to have been 
totally overlooked ia our science. The strongest and most prominent 
boundary Hne made by nature in Geology is a sedimentary unconfor- 
mability. It is the chasm between two formations. It marks the time 
of a change, sometimes of a great catastrophe, which occurred at the end 
of one formation, and before the commencement of depositing materials 
for another. At the end of the Silurian period, and immediately before 
the Carboniferous formation, there appears to have been a time of un- 
usual convulsive movement in the system of rocks which had then been 
formed. By this movement the beds were made into great folds^ the 
tops of those folds often broken and carried away, leaving those beds 
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turned up on their edge& This period of time coincides with one of the 
chasms I have been describing, in which no rock appears to have been 
deposited. 

The conglomerate of the Old Bed Sandstone, which forms the base 
of the Carboniferous system, was the first or lowest deposit laid down 
on the older beds after the period of disturbance just desciibed. It is 
spread out, in all places I know, upon t^e upturned edges of the sup- 
porting rocks, in beds varying but littile from the horizontal — ^thus 
forming the foundation of a new system. Those supporting rocks are 
different in different places : sometimes mica slate, more generally clay 
slate, or gray grit, sometimes brownstone, sometimes quarts rock, or 
porphyry, or greenstone, or granite. I look upon this conglomerate as 
a most important index in geology. Besides being the beginning of 
a new system of rocks, it is the boundary between two distinct periods 
of organic life ; the fossils below it differ in genera and species from 
those above, and, besides this, there is a well-marked difference in the 
lithological character of the rocks also, the lower and older being much 
harder and more quartzose ; the upper, softer. 

The fossiL evidence, so &r as it goes, supports this view, and forms 
a link to tie this Old Bed Sandstone inseparably intb the Carboniferous 
formation. Near Cookstown, in Tyrone, there, are beds of Bed Sand- 
stone near l^e base of this group, and beds of red limestone, both of 
which contain fossils common in the moimtain limestone. There is now 
in the Museum of Irish Industry, at Stephen' s-green, Dublin, collected 
by Colonel Portlock, from the river at Eildress, from Bed Sandstone in 
the very lower beds of this group — 






Spirifer laevicosta, 
Betzia ferita, 
Bhynconella ventilabrum, 
Cnathopsis fungites. 



Froductus fimbriatus, 

semireticulatus. 
Martini, 
Leptsna crenistria, 
,, Sharpei, 
— ^mne species ; all common in the limestone. 

In beds of red limestone, at Castle Espie, in the county of Down, 
which occur in the lowest beds of the Old Bed Sandstone, there are — 

Actinoceras giganteum, | Orthis cylindrica, 

and some species of BhynconellidsB, common in the mountain limestone. 
Vol. VII. 2 C 
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Professor fiaughton, of Trinity College, has in his Museum the fol- 
lowing fossils, got in whitish-brown sandstone, near the top of the Old 
Red, at Porter's Gate, Hook Point, Wexford— 

LeptaBna crenistria. 
Lithodomus dactyloides. 
Sanguinolites sulcatus. 



Productus caperatus. 
,, setosuB. 
„ concinnus. 



These are all common in the mountain limestone and in the Carho^ 
niferous Slate, 

Besides the foregoing, which are in pure sandstone rock, there are 
others got in shale and limestone beds, which are interstratified with 
the yellow part of the sandstone near the top, and ia this shale are 
found fifty or sixty species of the common fossils of the Carboniferous 
Limestone at Porter's Gate, near Hook Poiut, and in many other places. 

I look upon those fossils got in the Old Bed Sandstone — some of 
them in the bottom beds of it at Kildress and at Castle Espie, some in 
the middle at KiLdress also, and some in the upper part at Hook Point, 
in Wexford — as a link made by Nature to tie this Old Bed Sandstone 
group up into the Carboniferous formation; and this fossil evidence, 
together with the physical considerations before mentioned, to be con- 
elusive as to the propriety of leaving the Old Eed Sandstone accordiug 
to the arrangement in which it stood twenty years ago ; and, ^irther, I 
consider the modem mutilation of cutting away this Old Bed Sandstone 
with its conglomerate base, parallel beds, and fossils, from the Carbo- 
niferous formation, into which it is tied by nature, as I have described, 
and joining it to a rock which belongs to an older epoch in the Earth's 
history, and calling the two distinct things by one name, as has been 
recently done, as a most injurious infringement on proper classification, 
and calculated to retard the progress of the science. 

The Carboniferous system has thus suffered by recent changes. The 
Old Bed Sandstone of former days, as just stated, has been cut away 
from its lower part, and a slice of the New Bed Sandstone stuck upon it 
above. In this change two of the greatest chasms, the most striking 
boundaries that Nature made between her groups are totally disre- 
garded, that is, the sedimentary imconformability at the bottom of the 
Old Bed conglomerate, and the sedimentary unconformability at the top 
of the Coal-measures. The old natural Carboniferous system is broken 
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turned up on their edgea This period of time coincides with one of the 
chasms I have been describing, in which no rock appears to have been 
deposited. 

The conglomerate of the Old Bed Sandstone, which forms the base 
of the Carboniferous system, was the first or lowest deposit laid down 
on the older beds after the period of disturbance just described. It is 
spread out, in all places I know, upon tlhe upturned edges of the sup- 
porting rocks, in beds yarying but Httie from the horizontal-^thus 
forming the foundation of a new system. Those supporting rocks are 
different in different places : sometimes mica slate, more generally clay 
slate, or gray grit, sometimes brownstone, sometimes quarts rock, or 
2>orphyry, or greenstone, or granite. I look upon this conglomerate as 
a most important index in geology. Besides being the beginning of 
a new system of rocks, it is the boundary between two distinct periods 
of oi^^ic Hfe ; the fossils below it differ in genera and species from 
those above, and, besides this, there is a well-marked difference in the 
lithologieal character of the rocks also, the lower and older being much 
harder and more quartzose ; the upper, softer. 

The fossil evidence, so far as it goes, supports this view, and forms 
a link to tie this Old Eed Sandstone inseparably intb the Carboniferous 
formation. Near Cookstown, in Tyrone, there. are beds of Eed Sand- 
stone near the base of this group, and beds of red limestone, both of 
which contain fossils common in the mountain limestone. There is now 
in the Museum of Irish Industry, at Stephen's-green, Dublin, collected 
by Colonel Fortlock, from the river at Eildress, from Bed Sandstone in 
the very lower beds of this group— 



Productus fimbriatus, 
„ semireticulatus, 
„ Martini, 



Spirifer tevicosta, 
Betzia ferita, 
Bhynconella ventilabrum, 
Cnathopsis fbngites. 



Leptsena crenistria, 
,, Sharpei, 
— ^nine species ; all common in the limestone. 

In beds of red limestone, at Castle Espie, in the county of Down, 
which occur in the lowest beds of the Old Bed Sandstone, there are— 

Actinoceras giganteum, | Orthis cylindrica, 

and some species of BhynconellidaB, conmion in the mountain limestone. 
Vol. VII. 2 C 
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Professor Haughton, of Trinity College, has in Hs Museum the fol- 
lowing fossils, got in whitish-brown sandstone, near the top of the Old 
Bed, at Porter's Gate, Hook Point, Wexford — 

Leptaena crenistria. 



Productus caperatus. 
„ setosns. 
„ concinnus. 



Lithodomus dactyloides. 
Sanguinolites sulcatas. 



These are all common in the mountain limestone and in the Carbo- 
niferous Slate. 

Besides the foregoing, which are in pure sandstone rock, there are 
others got in shale and limestone beds, which are interstratified with 
the yellow part of the sandstone near the top, and in this shale are 
found fifty or sixty species of the common fossils of the Carboniferous 
Limestone at Porter's Ghtte, near Hook Point, aud in many other places. 

I look upon those fossils got in the Old Bed Sandstone — some of 
them in the bottom beds of it at Eildress and at Castle Espie, some in 
the middle at Eildress also, and some in the upper part at Hook Point, 
in Wexford — as a link made by Kature to tie this Old Bed Sandstone 
group up into the Carboniferous formation; and this fossil evidence, 
together with the physical considerations before mentioned, to be con- 
clusiTe as to the propiiety of leaving the Old Bed Sandstone according 
to the arrangement in which it stood twenty years ago ; and, further, I 
consider the modem mutilation of cutting away this Old Bed Sandstone 
with its conglomerate base, parallel beds, and fossils, from the Carbo- 
niferous formation, into which it is tied by nature, as I have described, 
and joining it to a rock which belongs to an older epoch in the Earth's 
history, and calling the two distinct things by one name, as has been 
recently done, as a most injurious infringement on proper classification, 
and calculated to retard the progress of the science. 

The Carboniferous system has thus suffered by recent changes. The 
Old Bed Sandstone of former days, as just stated, has been cut away 
from its lower part, and a sHce of the Kew Bed Sandstone stuck upon it 
above. In this change two of the greatest chasms, the most striking 
boundaries that Kature made between her groups are totally disre- 
garded, that is, the sedimentary unconformability at the bottom of the 
Old Bed conglomerate, and the sedimentary unconformability at the top 
of the Coal-measures. The old natural Carboniferous system is broken 
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up, and now forms parts of two new unnatural systems. Any of thfe 
three new lines made by this change, as boundaries of formations, does 
not agree with ilie boundaries made by nature. They are all artificial. 
Other sciences are improving every day. Geology appears to be retro- 
grading. It is to be hoped still that the Carboniferous system will be • 
restored to what it was before the recent alterations, and that it will 
recover this fit of illness, brought upon it by too much attention fix)m 
over-zealous doctors. 

I have before alluded to the desire that exists among geologists of 
eminence to have the honour of foimding new systems. 'Ate Devonian 
system, and the Old Bed Sandstone (in Herefordshire, in England), are 
two of those ; the Calp, aad the Yellow Sandstone (in Ireland), two 
others ; and those new systems, or subdivisions, are some of the results 
of the recent alterations. 

Of the Devonian system I expressed my views in a paper read in 
this Society last year. I endeavoured on that occasion to show that 
there is no Devonian system in Ireland — ^no intermediate group between 
the Carboniferous and Silurian systems. Every rock and band of rock 
about the position wbere that system might be expected falls easily 
into eiilier the Carboniferous system above, including, of course, its Old 
Bed Sandstone, or the Silurian below. 

I find that my views, derived wholly from Irish data, agree with 
those of Professor Sedgwick, himself one of the authors of the Devonian 
System, and above whom no one stands higher in this science. He says, 
in the Introduction to the '' British Paleozoic Fossils,'' p. 23, in speaking 
of the Devonian : — " In Devon and Cornwall the above series has no 
base ; and we are without any evidence as to the beds whicb are below 
the lowest Devonian group." He is right It is no doubt the same in 
England and Ireland. Here we have it not at all ; it is a thing of the 
imagination ; there it is a baseless feibric. It is to be regretted that so 
much pains were expended by two of the most able of British geologists 
on a country penetrated with granite protrusions, and broken up by the 
faults and dislocations consequent on them. Had half the pains been 
bestowed on a good paleozoic country, such as Ireland, every fragment 
of the earth's crust in Devon and Cornwall could afterwards, by com- 
bining lithological character and fossils, be put into its proper place 
without confusion or difficulty. 
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chief discrepancy between ns is the following: — ^Both l£r. Sorby and Mr. 
Sharpe have observed an elongation in. the line of dip (of cleavage ?) ; 
an appearance which I have not found in any case, except that of South 
Petherwin, where it exists, but to a very small extent, and can only be 
discovered by calculation, as it is not sufficiently decided to be very sensi- 
ble by direct observations. 

ON THE SUBDIVISION OF THE GABBONIFEBOUS FOBMATION OF IBELANB. 

BY JOHN EELLY, ESQ. 

In the present paper I mean to treat of the several subdivisions of 
the Carboniferous formation in Ireland. While my chief object is to draw 
attention to one or two of those subdivisions, especially the supposed 
calp of Dr. Griffith, and in this case having, according to my views, to 
deal with an imagiaaiy band of rock, I must be more particular than if 
I had a real tangible subject, which, in one part of the country, could be 
compared with other parts of the system. I mean to show that every- 
where in Ireland this rock is mentioned as existing, it is a group of an- 
other part of the formation that is mistaken, and introduced into that 
place. 

Before I proceed further, I will here observe, that it is not without 
some reluctance I stand up in this place in opposition to the views of Br. 
Griffith — a gentleman with whom, I may say, I spent my whole life, 
and with whom I gained my own geological experience. He would be 
one of the first himself to join in correcting an error, if he were convinced 
of that error. From the great desire there appears to exist among geo- 
logists of eminence, within the last dozen years, to have the honour of 
founding new systems, and the confosion and drawback to the progress 
of the science consequent upon it, I believe there is no really good, un- 
exceptionable system of the classification of rocks yet arrived at in G^- 
logy. It is a new science with us all ; and many of its facts are capable 
of two or more interpretations. One man may account for a fact dif- 
ferently from another ; and it is from conclusions drawn from the expe- 
rience and views of different persons, in several countries, that we may 
expect to arrive at a satisfactory settlement of opinions on the subject. 
My convictions happen to be different frt)m those of Dr. Griffith on the 
subject of his calp ; and, however unwilling I may be to differ from 
him, it appears to me to be the duty of every member of this Society, 
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when he examines a district, to give to the Society the result of his own 
experience, no matter with whom he may differ or agree. 

This calp is a new subject in Greology. It was not known in any 
other part of Europe, until it got '' a local habitation and a name" from 
Dr. Griffith in Ireland. Yet, it has not been questioned by any geologist, 
but accepted at his word, apparently because he was the most eminent 
teacher of the science in the country, at a time when it was in its in- 
fancy. The opinion regarding it was formed almost in the first days of 
geological knowledge, about the years ISlOto 1813, and before organic 
remains had been applied to the identification of strata, and, therefore, 
cannot be supposed to be above suspicion. It appears to me to be a very 
important subject, as it involves the great question — whether above 1 700 
square nules of country, coloured on the Geological Map as calp, be not 
the rocks of the Coal formation, as I believe them to be, and may not 
have, in some places, a sufficient accumulation of the strata to contain 
coal ? At all events, inquiry regarding it will be useful to the science 
we have joined together to cultivate, either in getting altered what may 
be erroneoua, or in establishing the views already entertained. 

l£r. Kirwan, a man of some repute in science in Dublin about the 
year 1 800, was the first who gave any account of a black argOlaceous Hme- 
tone, got at Donnybrook, Eathgar, and other places in the vicinity of 
Dublin, to which he gave the name of Calp. His, however, was a mi- 
neralogical notice, and bore no reference to any geological group. 

Dr. Griffith adopted the name, and gave the rock an important po- 
sition in Geology, by making it a subdivision of the Carboniferous for- 
mation. He divided the mountain Hmestone into three parts — ^the lower 
limestone, the calp, and the upper limestone. The localities where these 
subdivisions occur are shown on the several successive issues of his Geo- 
logical Map, and its position in the Carboniferous formation maybe seen 
in the explanatory section at the bottom of the Map. 

In the Eeport of the Eailway Commissioners for Ireland, 1838, there 
are several Appendices. The first of these is an '' Outline of the Geo- 
logy of Ireland," written by Dr. Griffith, who was one of the Commis- 
sioners. In this docimient we have his matured views of the calp de« 
scribed ; but, as it is not in the hands of many, and may not ever be re- 
printed, I shall make a few quotations, to show on what data those views 
are founded. As I shall have occasion to reply to some of the paragraphs 
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though three-fourths of the observed cases along the junction be posi- 
tively unconformable. 

^ Indeed, the general unconformability of those two may be inferred 
from a mere inspection of the Map of Siluria itself, with the dips marked 
on it from the new one-inch Map of England. In Herefordshire and in 
Brecknock the general strike of the so-called Old Bed Sandstone is S.W., 
and the dip S.E. The strike of the Carboniferous rocks of South Wales 
may be taken in a general way, in the vicinity of the Yans of Brecon, 
by the outcrop of the limestone along its northern escarpment between 
Abergavenny and Uandeilo, and this is east and west. Here the two 
strikes clash ; they do not coincide, but make an angle with one another 
of about forty or fifty degrees. This shows that the upper or Carboni- 
ferous beds must lie unconformably on the lower brgwn beds, otherwise 
the strikes of the two groups should be parallel. 

The Old Bed Sandstone of Scotland, being a part of the subject, calls 
for an observation. I cannot speak of this except from analogy. It is 
said to be nearly 2000 feet thick in three mountains in Bosshire— Coul- 
more, Coulbeg, and Suilvein ; and it is reported to be several thousand 
feet in thickness in Caithness and other places, and to consist of both 
red and gray grits. So far it resembles the Tyrone brownstone, and the 
lower rocks of the Dingle district also, which are of Silurian age. 

In 1855 I saw a little of the Old Bed Sandstone on the north side of 
the valley of the Forth and Clyde, in Scotland. I believe the conglo- 
merate at Callander to be the base of the Old Bed of the Carboniferous 
formation, and the equivalent of that rock in Ireland. 

From what I have just stated, it wiU be understood that there is a 
strong conviction on my mind that the Old Bed Sandstone of modem 
times, as I said before, consists of two parts : the upper, which is clearly 
tied into and inseparable from the Carboniferous system ; and the lower, 
which is as clearly associated with the Silurian ; and as Kature separated 
them by one of her greatest chasms, so they ought to be separated by 
man. The name should undoubtedly be retained for one of them; but 
whether should it be the upper or the lower ? My views lead me to 
prefer keeping the name to the upper, and I shall state why. 

In the early days of Geology the division above alluded to was not 
recognised in England, and the two were packed together where they 
happened to be in contact, and said to be 10,000 feet thick. Indeed, 
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this may be said to be the case up to the present time. The carboni- 
ferous part, however, is far more general in the British Islands than 
the brownstone, which was included with it in certain districts by mis- 
take or oversight, for want of being recognised. So far, then, as prece- 
dence goes, I should say the upper or the base of the Carboniferous 
should retain the name, and let the Silurian, or lower part, be provided 
with a new name. I have called it brownstone, to distinguish it from 
the upper band of rock, but I shall be happy to adopt a better name 
with the majority of geologists, when it may be found. I do, how- 
ever, think it highly objectionable to call the two upper and lower 
Old Bed Sandstone, as I have lately heard them called, because 
the upper is the base of the Carboniferous formation; it lies, as 
before stated, indiscriminately upon mica slate, clay slate, gray or 
green grit, primary limestone, quartz rock, porphyry, greenstone or 
granite, in all which cases, though there is an upper, there is no 
lower sandstone in contact to keep it company as a counterpart. The 
Cambrian rocks have been made upper and lower, but they are one 
great group divided. It is so also in the Silurian. There are upper and 
lower oolite, and lias, and chalk, and tertiary, but they are always parts 
of the same group. To make these two sandstones upper and lower, 
where the lower is absent in nine cases out of ten, and when it is always 
a rock of another geological epoch, does not appear to me to be either an 
eligible association or nomenclature. 

About Dingle and other parts of the south of Ireland the green, 
gray, and brown grits, and similarly coloured slates, are so intimately 
associated by interstratification with each other in thick and thin bands 
and beds, as to form one inseparable group. The rocks about Brecon in 
Wales are exactly similar. It therefore appears that the old name 
graywacke would not be still unsuitable for this group. It would have 
the merit of keeping out novelty, and abiding by the first name given to 
those rocks — a thing much to be desired in Gbology as well as in Fa- 
leeontology. 

Eegarding the arrangements made in pars. 1 and 4, the Old B«d Sand- 
stone is in its proper place. The Yellow Sandstone is a part of the same, 
that ought not to be made a separate subdivision. The Lower Limestone 
is the lower part of the Limestone. The Calp, I believe, is a pure fiction. 
The author himself, at the quotations No. 8, 1 0, and 1 1 , admits it does not 
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exist in the south of Ireland. I expect to be able to show that it is 
not in the middle or the north. The Upper Limestone is the upper part 
of the limestone, the whole of it being one mass, and undivided, with 
only trifling exceptions, which I shall particularize ; and the millstone 
grit is the base of the Coal-rocks. 

It is remarkable that the Carboniferous Slate, that is, a slaty band, 
which Hes between the Old Bed Sandstone and the Limestone, has not 
been noticed at all in this '' OuHine." Dr. Griffith subsequently intro- 
duced this member into his classiflcation, as shown upon his recent ]£ap, 
and it is a good and true member. It is well developed on the shore at 
Poulscadden, near Howth, about Portmamock Martello Tower, and 
thence to Malahide in the county of Dublin, and a hundred otiier places. 

At par. No. 2 the Carboniferous limestone has been divided into 
four parts : — 

1. Yellow Sandstone, which is stated, at page 9 of the '^ Outline,'' 
to be 600 to 1000 feet in thickness. 

2. Lower Limestone ; thickness not given. 

3. Calp, alternating with black shale and sandstone, which is stated, 
at par. 5, to be, at Bundoran, 1700 feet in thickness. 

4. Upper Limestone, which at par. 9 is given as 500 to 650 feet 
thick. 

Besides the Yellow Sandstone, which may be t^e subject of a future 
paper in this Society, there are three other divisions made of the lime- 
stone in this passage of the '' Outline," of which the middle one is the 
Calp, which is further described at par. 7. 

There are four large calp districts in Ireland, shown on the latest 
issue of Mr. Griffith's <' Geological Map." 

1. The Bundoran district, which occupies parts of the counties of Per- 
managh, Leitrim, and Sligo. It extaids firom Lough Erne to Bundoran, 
and thence abng the sea-shore to Grange in Sligo. This district 
occupies about seventy-flve square miles. 

2. The Slievebeagh district, which lies between Lough Neagh and 
Lough Erne, extending firom Dungannon to Brookboiough, thirty miles, 
and about eight miles wide, or 240 square miles. 

3. The Dublin district, which occupies a great part of the counties 
of Dublin, Meath, and Westmeath, comprising more thaii 1000 square 
miles. 
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4. The Galway district, which lies chiefly between Banagher and 
Athemy, above 450 square miles. 

I shall make observations on each of those districts, beginning with 
that of Bimdoran. 

Bondoran is sitoated on the south coast of Donegal Bay, abou^ three 
miles to the west of Ballyshannon. It will be seen by a glance at the 
*' Geological Map of Ireland/' that, a few miles inland from the northern 
shore of Donegal Bay, there is a broad, well-developed band of Old B«d 
Sandstone, extending fromDnnkineely to Lough Esk, crosses the London- 
derry road three nules east of the town of Donegal, and continues for three 
miles south of it, where it ends abruptly, apparently cut off by a fault. 
Three miles farther on, and a mile east of the village of Laghy, it appears 
again, and in a narrow band proceeds to a mile south of the parallel of 
Ballintra, where it disappears; and from this to Ballyshannon, five or six 
miles, the mica slate and limestone are in contact, without the usual in- 
tervening Old Bed, which is not at the surface at Ballyshannon, nor 
round thence by Lough Erne to near Pettigo. At this place it again ap- 
pears, and continues Ave miles farther north-east to Grouse Lodge. It 
is there well developed. From this place it curves to the north towards 
Eilleter, and then eastward it extends, in a broad expanse, to Mountjoy 
Forest, Jiorth of Omagh. 

I have been thus particular in describing the appearance and the 
absence of this band at intervals along the mica slate border, to show a 
reason for what I believe, but cannot see, and that is, that the disap- 
pearance of the Old Bed at BaUyshannon does not arise from its being 
absent from its position under the Carboniferous Limestone along the 
shores of Donegal Bay, but from being buried in a fault along the junc- 
tion of the mica slate and limestone. It is not going too fox to assume 
that it underlies the whole of the Carboniferous Limestone round the 
bay. 

At par. 7 it is stated that the Calp and Shale division is best deve- 
loped on the west coast of the counties of Leitrim and Sligo ; and more 
in detail Mr. GrifGlth describes a section from Ballyshannon to Benbulben. 
He says : — '' In this line of section the strata dip to the southward, at 
an angle of 2° to 5® from the horizon. The lower limestone of Bally- 
shannon is succeeded by beds of black shale, containing baUs of clay iron- 
stone, interstratifled with impure argillaceous limestone. Thes6 beds 

Vol. VII. 2 D 
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contmne as fkr as the parallel of Bundoran, where they are saooeeded by 
a series of alternations of gray, and occasicmally reddish-gray, sandstone 
and black shale, with argillaceous limestone. These beds are snoceeded 
by alternations of black shale with impure argillaceous limestone, or 
calp, -which form the precipitous cMSb of Dartry mountain, facing the 
west, and which near the summit are capped by the upper or splintery 
limestone.'* 

Patting this succession into something of a tabular form, it is — 

1. Lower Limestone at Bally shannon. 

2. Black shale, with impure argillaceous limestone. 

3. Gray and reddish-gray sandstone, with black shale. 

4. Black shale and impure limestone. 

5. Upper limestone. 

I object to ihis arrangement and succession for many reascms^ which 
I shall endeavour to explain. 

1. I think the sandstone about Bundoran is the Old B«d Sandstone, 
and not calp sandstone, or any other imaginary band of rock. 

2. I think the description given of the shales in Bundoran Bay, at 
the quotation No. 7, is not correct, nor the succession stated in the same 
paragraph. 

3. 1 think the great wedge-shaped mass of calp about Bundoran, 
partly described and partly inferred, is a fiction. 

4. I think the appearance of Lower and Upper Limestone, described 
in quotation No. 2, attributable to a great fault that exists in the vici- 
nity of Lough Erne and Bundoran, and not that there are two separate 
bands of limestone. 

First. Immediately to the west of Bundoran, on the shore, there is 
a ravine, several yards long and a few feet wide, with perpendicular fstces, 
worn out by the action of the tide. A man can go through this ravine 
at low water, and lay his hand, on the north side of it, on sandstone 
rock ; and, on the same level, on the south side, he has the black shale 
and limestone of Bundoran Bay (see Plate YI., Fig. 1 ). The ravine ap- 
pears to be on a perpendicular fault, in which the one rock is thrown up 
to the surfece, or the other let down, so as to be brought into juxta- 
position with each other. 

There ia another, a clear case of a similar fault on the north side of 
Ballyshannon Harbour, at Kildoney, between two groups of rock sand- 
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stone and limestone, the beds of both being nearly leyel, as at Bundoran. 
By this fault they are bronght.into juxtaposition with each other. There 
is no trace of superposition, but only simple contact The whitish sand- 
stone at Eildoney Point, and that at Bundoran, are both insulated ; and 
this circumstance, with the faults, renders positive proof of sedimentary 
succession at the junction unattainable. Here, however, are two rocks 
of different kinds in contact : sandstone and limestone at Eildoney ; 
sandstone and black shale at Bundoran ; not one over the other, but 
One beside the other, separated by a vertical fault ; clearly showing the 
one thrown up, or the other down from its original position (see Plate 
YI., Pig. 2). Under such circumstances, it is no great wonder that a 
mistake might be made by a hurried observer who travelled over the 
country from Ballyshannon to Bundoran, and that he adopted the geo- 
graphical instead of the geological succession. 

I believe similar cases to be numerous in the neighbourhood. The 
country about Ballyshannon, and the valley of Lough Erne, is beset 
with &,ults : some of them are of unusual magnitude, to one of which 
I shall allude presently* 

I consider it more rational to suppose that those sandstones are the 
top of the Old Bed, which we know exists a short way below, and 
which have been moved relatively upwards out of their original position 
by means of faults, than to imagine them, and call them calp sand- 
stones, slipped down &om a higher place, and resting ia juxtaposition 
with the limestone at Kildoney, or the black shale at Bundoran ; this 
calp sandstone being a rock which was not known in any part of the 
world before this idea was suggested to Mr. Griffith's mind. 

As at Ballyshannon, so in other districts, rocks of different kinds 
axe frequently brought together at the surface by means of faults. A 
good example of this kind occurs on the shore at Cultra, near Belfast, 
between high and low water-marks. At this place there are four or 
five whin-dykes, all cutting through strata which are nearly level, ia a 
direction nearly at right angles to the line of shore (see Plate YI., Pig. 3). 
The Httle quay at Cultra is built on one of them. Each dyke is the 
boundary between two compartments of rock of different kinds : one of 
them is red sandstone; another is black shale, of the Goal series; a 
third, yellow magnesian limestone ; a fourth, thin beds of red compact 
Hmestone, interstratified with red sandstone and red shale; a fifth, 
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Professor Haughton, of Trinity College, has in Ms Mtiseiun the fol- 
lowing fossils, got in whitish-brown sandstone, near the top of the Old 
Red, at Porter's Gate, Hook Point, Wexford — 

Leptaena crenistria. 



Productus caperatus. 
„ setosus. 
„ concinnus. 



Lithodomus dactyloides. 
Sangoinolites snlcatas. 



These are all common in the mountain limestone and in the Carbo* 
niferous Slate. 

Besides the foregoing, which are in pure sandstone rock, there are 
others got in shale aad limestone beds, which are interstratified with 
the yellow part of the sandstone near the top, and in this shale are 
found fifty or sixty species of the common fossils of the Carboniferous 
Limestone at Porter's Ghtte, near Hook Point, aad in many other places. 

I look upon those fossils got in the Old Eed Sandstone — some of 
them in the bottom beds of it at Eildress and at Castle Espie, some in 
the middle at Eildress also, and some in the upper part at Hook Point, 
in Wexford — as a link made by Kature to tie this Old Eed Sandstone 
group up into the Carboniferous formation; and this fossil eyidence, 
together with the physical considerations before mentioned, to be con- 
clusiye as to the propiiety of leaying the Old Eed Sandstone according 
to the arrangement in which it stood twenty years ago ; and, further, I 
consider the modem mutilation of cutting away this Old Eed Sandstone 
with its conglomerate base, parallel beds, and fossils, from the Carbo- 
niferous formation, into which it is tied by nature, as I have described, 
and joining it to a rock which belongs to an older epoch in the Earth's 
history, and calling the two distinct things by one name, as has been 
recently done, as a most injurious infringement on proper classification, 
and calculated to retard the progress of the science. 

The Carboniferous system has thus suffered by recent changes. The 
Old Eed Sandstone of former days, as just stated, has been cut away 
from its lower part, and a slice of the "New Eed Sandstone stuck upon it 
above. In this change two of the greatest chasms, the most striking 
boundaries that Nature made between her groups are totally disre- 
garded, that is, the sedimentary unconformability at the bottom of the 
Old Eed conglomerate, and the sedimentary unconformability at the top 
of the Coal-measureB. The old natural Carboniferous system is broken 
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up, and now forms parts of two new unnatural systems. Any of the 
three new lines made by this change, as boundaries of formations, does 
not agree with the boundaries made by nature. They are all artificial. 
Other sciences are improving every day. Gteology appears to be retro- 
grading. It is to be hoped still that the Carboniferous system will be • 
restored to what it was before the recent alterations, and that it will 
recover this fit of illness, brought upon it by too much attention fix)m 
over-zealous doctors. 

I have before alluded to the desire that exists among geologists of 
eminence to have the honour of foimding new systems, l^e Devonian 
system, and the Old Bed Sandstone (in Herefordshire, in England), are 
two of those ; the Calp, and the Yellow Sandstone (in Ireland), two 
others ; and those new systems, or subdivisions, are some of the results 
of the recent alterations. 

Of the Devonian system I expressed my views in a paper read in 
this Society last year. I endeavoured on that occasion to show that 
there is no Devonian system in Ireland — ^no intermediate group between 
the Carboniferous and Silurian systems. Every rock and band of rock 
about the position where that system might be expected falls easily 
into either the Carboniferous system above, including, of course, its Old 
Bed Sandstone, or the Silurian below. 

I find that my views, derived wholly from Irish data, agree with 
those of Professor Sedgwick, himself one of the authors of the Devonian 
System, and above whom no one stands higher in this science. He says, 
in the Introduction to the '* British Paleozoic Fossils,'' p. 23, in speaking 
of the Devonian : — '' In Devon and Cornwall the above series has no 
base ; and we are without any evidence as to the beds which are below 
the lowest Devonian group." He is right It is no doubt the same in 
England and Ireland. Here we have it not at all ; it is a thing of the 
imagination ; there it is a baseless fabric. It is to be regretted that so 
much pains were expended by two of the most able of British geologists 
on a country penetrated with granite protrusions, and broken up by the 
faults and dislocations consequent on them. Had half the pains been 
bestowed on a good paleozoic country, such as Ireland, every fragment 
of the earth's crust in Devon and Cornwall could afterwards, by com- 
bining lithological character and fossils, be put into its proper place 
without confusion or difficulty. 
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The Old Bed Sandstone of Herefordshire, though not in Ireland, is 
too closely allied to my subject to be passed over unnoticed. It is a 
matter ca which I haye often thought ; but, for want of opportunity of 
such examinations as would be satisfiictory to myself, I can only speak 
with diffidence. It appears to me that the chief part of the Old Bed 
Sandstone of Hereford Aire, described in " Siluria," p. 242, as 8000 or 
10,000 feet thick, is a Silurian nnk^ and the equiralent of the brown 
rocks between Trilliok and Pomeroy, in Tyrone, and the Ipwer rocks 
about Ping^, in Xerry. In both places in Ireland the underlying fos- 
siliferous Silurian rocks are eonfonnable with the brown grits, which I 
haye in another place called brownstone. So they are in Brecknock 
and Herefordshire, on the line from Llandeilo by Kingston to Aymestry . 
In physical characters, too, they agree. For a few days last autumn I ex- 
amined the country between Abergavenny and Brecon, in Wales, and 
along the road for seyeral miles south of the latter place I saw those 
brown, gray, and green grits and slates, and the best eye could not dis- 
tinguish them from the Dingle grits or slates in grain or colour. 

But it is stated that there is a regular passage from the Old Bed 
Sandstone of Herefordshire downwards into the Silurian, and upwards 
into the Carboniferous system of South Wales. We haye the passage 
downwards from our brownstone into the Silurian fossiliferous bands ; 
but we haye no such passage as that described upwards in either the 
Dingle or the Tyrone district, and it appears to me yerydoubtfiil that 
such a passage exists eyen about the Vans of Brecon : for it must be 
there, if anywhere. 

Sir Henry de la Beche seems to haye recognised an unconformabi- 
lity in this district ; for, in the '' Memoir of the Geological Survey of 
Great Britain," vol. i., p, 59, he says : — " On the north of the great 
coal-fields of South Wales and its supporting limestone the T^>per part 
of the Old Bed Sandstone forms a range of lofty land, of which the Vans 
of Brecon attain the highest elevation (2682 feet). Erom the small 
angle of the dip the continuation of the beds forming the summits of the 
Vans is only a few feet beneath the Carboniferous limestone, near 
Merthyr Tydvil." Again, at p. 60, he says: — "Proceeding towards 
Carmarthen, not only do we appear to find a mingling of sand more, at 
the same geological time, westward than eastward, but also an overlap of 
the higher a/renaceoue and conglomerate series upon the lower and marly ac- 
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eumulatums of the Old Bed Sandstone ; the Carbaniferous Limestone 
and Coal- measures over the Silurian rocks/' 

What is this overlap of the higher arenaceous and conglomerate se- 
ries, and the rest, over the Silurian rocks ? It appears to me to be 
this : — ^That the conglomerate of the Yans of Brecon, or its equivalent, 
lies unconformably on the Silurian rocks near liandeilo, and, of course, 
also on the Old Bed Sandstone of Brecknock and Herefordshire ; for, be 
it remembered, that the two are conformable. 

This leads to the eoiiclusion that tiiis Old Bed Sandstone is divisible 
into two parts, the conglomerate and sandstone of the upper part at the 
Vans of Brecon being the base of the Carboniferous system, and there 
lying unconformaUy on the lower or supporting Old Bed Sandstone, as 
it does at Dingle in Kerry, and at Clogher in Tyrone. 

As well as Sir Henry de la Beche, already quoted. Professor Sedg- 
wick appears toentertain the same views that I do — mine taken, as before, 
from Irish data. He says, in the work already quoted. Introduction, 
p. 2% : — ** Though the Devonian series of the Herefordshire type seems 
to pass downwards into the upper Silurian groT^>s, it does not appear 
to pass upwards into the Carboniferous. There is generally a pals&on- 
tological and physical gap between them, which is in many places 
obscurely indicated by the upper conglomerates of the Old Bed Sand- 
stone." 

TTia upper ocmglomerates of the Old Bed Sandstone of Herefordshire 
appear to me to be the same as my lower conglomerates of the Carboni- 
ferous. His physical and palffiontological gap I take to be the uncon- 
formability at this point, and the difference of fossil genera and species 
above and below, of which I have already spoken. Two coincidences of 
opinion more close than these could scarcely be met with on a subject of 
this kind. 

I have been told that cases occur on the north border of the coal-field 
of South Wales where the coal rocks, limestone, conglomerate, and all, 
could be shown lying conformably on the Old Bed Sandstone of Breck- 
nock and Monmouth. This, in a few local cases, I can easily believe ; 
for, in the rolls that occur in the older strata in so laige an extent, it is 
very probable that the base of the Carboniferous formation, which has a 
remarkable persistence here on the great scale, may coincide now and 
then with the underlying undulations at an anticlinal or synclinal point, 
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though three-fourths of the observed cases along tiie junction be posi- 
tively unconformable. 

^ Indeed, the general unconform^bility of tiiose two may be inferred 
from a mere inspection of the Map of Siluria itself, with the dips marked 
on it from the new one-inch Map of England. In Herefordshire and in 
Brecknock the general strike of the so-called Old Bed Sandstone is S.W., 
and the dip S.E. The strike of the Carboniferous rocks of South Wales 
may be taken in a general way, in the vicinity of the Yans of Brecon, 
by the outcrop of the limestone along its northern escarpment between 
Abergavenny and Uandeilo, and this is east and west. Here the two 
strikes clash ; they do not coincide, but make an angle with one another 
of about forty or fifty degrees. This shows that the upper or Carboni- 
ferous beds must lie unconformably on the lower brgwn beds, otherwise 
the strikes of the two groups should be parallel. 

The Old B.ed Sandstone of Scotland^ being a part of the subject, calls 
for an observation. I cannot speak of this except from analogy. It is 
said to be nearly 2000 feet thick in three mountains in Eosshire— Coul- 
more, Coulbeg, and Suilvein ; and it is reported to be several thousand 
feet in thickness in Caithness and other places, and to consist of both 
red and gray grits. So far it resembles the Tyrone brownstone, and the 
lower rocks of the Dingle district also, which are of Silurian age. 

In 1855 I saw a little of the Old £^ Sandstone on the north side of 
the valley of the Forth and Clyde, in Scotland. I believe the conglo- 
merate at Callander to be the base of the Old £^ of the Carboniferous 
formation, and the equivalent of that rock in Ireland. 

From what I have just stated, it will be imderstood that there is a 
strong conviction on my mind that the Old Bed Sandstone of modem 
times, as I said before, consists of two parts : the upper, which is clearly 
tied into ^nd inseparable from the Carboniferous system ; and the lower, 
which is as clearly associated with the Silurian ; and as JSTature separated 
them by one of her greatest chasms, so they ought to be separated by 
man. The name should imdoubtedly be retained for one of them; but 
whether should it be the upper or the lower ? My views lead me to 
prefer keeping the name to the upper, and I shall state why. 

In the early days of Geology the division above alluded to was not 
recognised in England, and the two were packed together where they 
happened to be in contact, and said to be 10,000 feet thick. Indeed, 
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this may be said to be the case up to the present time. The carboni- 
ferous party however, is feu* more general in the British Islands than 
the brownstone, which was included -with it in certain districts by mis- 
take or oversight, for want of being recognised. So far, then, as prece- 
dence goes, I should say the upper or the base of the Carboniferous 
should retain the name, and let the Silurian, or lower part, be provided 
with a new name. I have called it brownstone, to distinguish it from 
the upper band of rock, but I shall be happy to adopt a better name 
with the majority of geologists, when it may be found. I do, how- 
ever, think it highly objectionable to call the two upper and lower 
Old Eed Sandstone, as I have lately heard them called, because 
the upper is the base of the Carboniferous formation; it Hes, as 
before stated, indiscriminately upon mica slate, clay slate, gray or 
green grit, primary limestone, quartz rock, porphyry, greenstone or 
granite, in all which cases, though there is an upper, there is no 
lower sandstone in contact to keep it company as a counterpart. The 
Cambrian rocks have been made upper and lower, but they are one 
great group divided. It is so also in the Silurian. There are upper and 
lower oolite, and Has, and chalk, and tertiary, but they are always parts 
of the same group. To make these two sandstones upper and lower, 
where the lower is absent in nine cases out of ten, and when it is always 
a rock of another geological epoch, does not appear to me to be either an 
eligible association or nomenclature. 

About Dingle and other parts of the south of Ireland the green, 
gray, and brown grits, and similarly coloured slates, are so intimately 
associated by interstrati£cation with each oiher in thick and thin bands 
and beds, as to form one inseparable group. The rocks about Brecon in 
Wales are exactly similar. It therefore appears that the old name 
graywacke would not be still unsuitable for this group. It would have 
the merit of keeping out novelty, and abiding by the first name given to 
those rocks — ^a thing much to be desired in Geology as weU as in Pa- 
laeontology. 

Eegarding the arrangements made in pars. 1 and 4, the Old Eed Sand- 
stone is in its proper place. The Yellow Sandstone is a part of the same, 
that ought not to be made a separate subdivision. The Lower Limestone 
is the lower part of the Limestone. The Calp, I believe, is a pure fiction. 
The author himself, at the quotations No. 8, 10, and 1 1 , admits it does not 
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exist in the south of Ireland. I expect to be able to show that it is 
not in the middle or the north. The Upper Limestone is the upper part 
of the Limestone, the whole of it being one mass, and undivided, witii 
only trifling exceptions, which I shall particularize ; and the millstone 
grit is the base of the Coal-rocks. 

It is remarkable that the Carboniferous Slate, that is, a slaty band, 
which lies between the Old Bed Sandstone and the Limestone, has not 
been noticed at all in this '' Oul^e." Dr. Griffith subsequently intro- 
duced this member into his classification, as shown upon his recent Map, 
and it is a good and true member. It is well developed on the shore at 
Foulscadden, near Howth, about Portmamock Martello Tower, and 
thence to Malahide in the county of Dublin, and a hundred other places. 

At par. No. 2 the Carboniferous Limestone has been divided into 
four parts : — 

1. Yellow Sandstone, which is stated, at page 9 of the " Outline," 
to be 600 to 1000 feet in thickness. 

2. Lower Limestone ; thickness not given. 

3« Calp, alternating with black shale and sandstone, which is stated, 
at par. 5, to be, at Bundoran, 1700 feet in thickness. 

4. Upper Limestone, which at par. 9 is given as 500 to 650 feet 
thick. 

Besides the Yellow Sandstone, which may be the subject of a future 
paper in this Society, there are three other divisions made of the lime^ 
stone in this passage of the '' Outline," of which the middle one is the 
Calp, which is further described at par. 7. 

There are four large calp districts in Ireland, shown on the latest 
issue of Mr. Qiiffith's '' Geological Map." 

1. The Bundoran district, which occupies parts of the counties of Fer- 
managh, Leitrim, and Sligo. It extends from Lough Erne to Bundoran, 
and thence along the sea-shore to Grange in Sligo. This district 
occupies about seventy-flve square miles. 

2. The Slievebeagh district, which lies between Lough Keagh and 
Lough Erne, extending firom Dungannon to Brookborough, thirty miles, 
and about eight miles wide, or 240 square miles. 

3. The Dublin district, which occupies a great part of the counties 
of Dublin, Meath, and Westmeath, comprising more than 1000 square 
miles. 
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4. The GfJway difitrict, which lies chiefly between Banagher and 
Athemy, above 450 square miles. 

I shall make obseiYations on each of those distiictsy beginning with 
that of Bundoran. 

Bnndoian is situated on the south coast of Donegal Bay, abou^ three 
miles to the west of BaUyshannon. It wiU be seen by a glance at the 
** G^logical Map of Ireland/' that, a few miles inland from the northern 
shore of Donegal Bay, there is a broad, well-developed band of Old Bed 
Sandstone, extending fromDnnkineely to Lough Esk, crosses the London- 
derry road three miles east of the town of Donegal, and continues for three 
miLes south of it, where it ends abruptly, apparently cut off by a fault. 
Three miles farther on, and a mile east of the village of Laghy, it appears 
again, and in a narrow band proceeds to a mile south of the parallel of 
Ballintra, where it disappears; and from this to BaUyshannon, Ave or six 
miles, the mica slate and limestone are in contact, without the usual in- 
tervening Old Bed, which is not at the sur&ce at BaUyshannon, nor 
round thence by Lough Erne to near Pettigo. At this place it again ap- 
pears, and continues Ave miles farther north-east to Grouse Lodge. It 
is there weU developed. From this place it curves to the north towards 
Killeter, and then eastward it extends, in a broad expanse, toMountjoy 
Forest, Jiorth of Omagh. 

I have been thus particular in describing the appearance and the 
absence of this band at intervals along the mica slate border, to show a 
reason for what I beHeve, but cannot see, and that is, that the disap- 
pearance of the Old Bed at BaUyshannon does not arise from its being 
absent from its position under the Carboniferous Limestone along the 
shores of Donegal Bay, but from being buried in a fault along the junc- 
tion of the mica slate and limestone. It is not going too far to assume 
that it underlies the whole of the Carboniferous Limestone round the 
bay. 

At par. 7 it is stated that the Calp and Shale division is best deve- 
loped on the west coast of the counties of Leitrim and Sligo ; and more 
in detail Mr. Griffith describes a section from BaUyshannon to Benbulben. 
He says : — ** In this Une of section the strata dip to the southward, at 
an angle of 2° to 5^ from the horizon. The lower limestone of BaUy- 
shannon is succeeded by beds of black shale, containing balls of day iron- 
stone, interstratifled with impure argillaceous limestone. These beds 

Vol. VII. 2 D 
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contmne as far as the parallel of Bundoraiiy where they are sacceeded by 
a series of alternations of gray, and occasionally reddish-gray, sandstone 
and black shale, with argiUaoeons limestone. These beds are sacceeded 
by alternations of black shale with impure argillaceons limestone, or 
calp, which form the precipitous clifEs of Dartry mountain, fisudng the 
west, and which near the summit are capped by the upper or splintery 
limestone.'^ 

Putting this succession into something of a tabular form, it is — 

1. Lower Limestone at Bally shannon. 

2. Black shale, with impure argillaceous limestone. 

3. Gray and reddish-gray sandstone, with black shale. 

4. Black shale and impure limestone. 

5. Upper limestone. 

I object to this arrangement and succession for many reasons, which 
I shall endeayour to explain. 

1. I think the sandstone about Bundoran is the Old Bed Sandstone, 
and not calp sandstone, or any other imaginary band of rock. 

2. I think the description given of the shales in Bundoran Bay, at 
the quotation No. 7, is not correct, nor the succession stated in the same 
paragraph. 

3. 1 think the great wedge-shaped mass of calp about Bundoran, 
partly described and partly inferred, is a fiction. 

4. I think the appearance of Lower and Upper Limestone, described 
in quotation No. 2, attributable to a great fault that exists in the yici- 
nity of Lough Erne and Bundoran, and not that there are two separate 
bands of limestone. 

First. Immediately to the west of Bundoran, on the shore, there is 
a ravine, several yards long and a few feet wide, with perpendicular iacea, 
worn out by the action of the tide. A man can go through this ravine 
at low water, and lay his hand, on the north side of it, on sandstone 
rock ; and, on the same level, on the south side, he has the black shale 
and limestone of Bundoran Bay (see Plate YI., Fig. 1 ). The ravine ap- 
pears to be on a perpendicular fault, in which the one rock is thrown up 
to the surfiu^e, or the other let down, so as to be brought into juxta- 
position with each other. 

There is another, a clear case of a similar fault on the north side of 
Ballyshannon Harbour, at Kildoney, between two groups of rock sand- 



STIBSIYISIOir OF THE CABBONIFEBOUS FOEMAHON OF IBSLANS. 239 

stone and limestone, the beds of both being nearly level, as at Bundoran. 
By this firalt they are brought into juxtaposition with each other. There 
is no trace of superposition, but only simple contact. The whitish sand- 
stone at Kildoney Point, and that at Bundoran, are both insulated ; and 
this circumstance, with the fSaults, renders positive proof of sedimentary 
succession at the junction unattainable. Here, however, are two rocks 
of different kinds in contact: sandstone and limestone at Kildoney; 
sandstone and black shale at Bundoran ; not one over the other, but 
One beside the other, separated by a vertical fault ; clearly showing the 
one thrown up, or tiie other down £:om its original position (see Plate 
YI., Fig. 2). Under such circumstances, it is no great wonder that a 
mistake might be made by a hurried observer who travelled over the 
country from BaUyshannon to Bundoran, and that he adopted the geo- 
graphical instead of the geological succession. 

I believe similar cases to be numerous in the neighbourhood. The 
counlay about BaUyshannon, and the vaUey of Lough Erne, is beset 
with fiiults : some of them are of unusual magnitude, to one of which 
I shall allude presently. 

I consider it more rational to suppose that those sandstones are the 
top of the Old Bed, which we know exists a short way below, and 
which have been moved relatively upwards out of their original position 
by means of faults, than to imagine them, and call them calp sand- 
stones, slipped down from a higher place, and resting in juxtaposition 
with the limestone at Kildoney, or the black shale at Bundoran ; this 
calp sandstone being a rock which was not known in any part of the 
world before this idea was suggested to Mr. Griffith's mind. 

As at BaUyshannon, so in other districts, rocks of different kinds 
are frequently brought together at the surfSace by means of faults. A 
good example of this kind occurs on the shore at Cultra, near Belfast, 
between high and low water-marks. At this place there are four or 
five whin-dykes, aU cutting through strata which are nearly level, in a 
direction nearly at right angles to the line of shore (see Plate YI., Pig. 3). 
The Uttle quay at Cultra is buUt on one of them. Each dyke is the 
boundary between two compartments of rock of different kinds : one of 
them is red sandstone; another is black shale, of the Coal series; a 
third, yeUow magnesian limestone ; a fourth, thin beds of red compact 
limestone, iuterstratified with red sandstone and red shale; a fifth, 
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red sandstone again, and so on. Each compartment between the dykes 
is, say, a block of rock. Some of those have been pushed up, some let 
down, and, as the strata are nearly leyel, what was once one continued 
bed is now broken up, and in position on different levels between the 
dykes. The surface of the whole group was afterwards worn down to 
one general plane by denudation. In such a locality a man, stepping 
across one of the whin-dykes, may get on higher or lower strata by 20, 
50, or 100 feet, at one side of the dyke than on the other. 

2. My second objection to this classification is this — 

The succession at Bally shannon begins with the Lower Limestone, and 
is in ascending order, as described in quotation No. 7. This section I 
interpret in another way. Instead of an ascending succession, I take it 
to be that the case is reversed, and that, proceeding from Ballyshannon 
to Bundoran, the geologist, travelling over the strata westwards, is de- 
scending, instead of ascending, in the series. The black shales and 
interlaminated limestones, both in Abbey Bay, near BaUyshannon, and 
Bundoran Bay, contain a provision of those fossils, both shells and corals, 
which abound in the Carboniferous Limestone ; and the whole character 
of this band — ^limestones, shales, and fossils — accords with the Carboni- 
ferous Slate of other places, or that band which lies next below the Car- 
boniferous Limestone almost everywhere in Ireland, and is especially 
similar in character to the Carboniferous Slate, where the succession 
admits of no doubt, about Bruckless and Dunkineely, north of Donegal 
Bay, and in three or four places on the coast of Sligo and Mayo, where 
Old Eed Sandstone, Carboniferous Slate, and Limestone are all clearly 
visible in succession. 

I shall more particularly point out a means of identifying this fossili- 
ferous shale and limestone group when I come to discuss two black shale 
bands in the Dublin district, the upper one of which, called the Calp 
of Dublin, is almost destitute of fossils, and such as it does contain are 
pecuHar to itself. 

The description of the second member of this succession appears to 
me to be inaccurate, as if it had been copied from some wrong page of a 
note-book by mistake. Balls of clay-ironstone have been described in 
^t. In searching for the fossils of the Carboniferous Limestone I exa- 
mined carefdUy the cliiFs and the northern shore of the river Erne, from 
Ballyshannon downwards towards the sea, at low water. I also exa- 
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mined in Bnndoran Bay almost every bed of rock. The black shale, 
interstratified with impure argiUaceons Hmestone, is there; but I saw 
neither beds nor balls of clay- ironstone. Beds and balls of clay-ironstone 
are usually met with in the coal-shales, and not elsewhere. They abound 
in the millstone grit district between Pettigo and Drumquin, and in all 
the coal-shales round Lough AUen ; but they do not occur in any Car- 
boniferous Slate that I know. This division is well developed on the 
sea-shore between Portmamock and Malahide, in the county of Dublin, 
and the geologist may look in vain there, as well as in Abbey Bay or 
Bundoran Bay, for a bed or a ball of clay-ironstone. 

The third member of the succession, the gray and reddish-gray sand- 
stone at Bundoran (which to my eye seems yeUow), is not Calp Sand- 
stone, but Old Bed Sandstone, which, according to the views I entertain, 
Hes under the Carboniferous Limestbne of Donegal Bay, and is thrown 
up here by a fault. Prom Bundoran it continues along the shore by 
Mullaghmore to the base of Benbulben, near Sligo, a limestone moun- 
tain with precipitous escarpments and level beds. The fossiliferous shale 
and limestone in Abbey Bay, close to Ballyshannon and Bundoran, is 
the Carboniferous Slate, and the limestone at Ballyshannon the ordinary 
Carboniferous Limestone, being on a low level here, as compared to what 
it stands in at Dartree and Benbulben mountains, the cause of which I 
shall presently explain. 

Leaving Bundoran again, and travelling southward, there is no doubt 
at aU of the succession. The Old Bed Sandstone of that place is covered 
by Carboniferous Slate, having the same dip and strike. Some of this 
slate or shale is fine-grained, some coarse-grained, all fossiUferous and 
interstratified with beds of dark-coloured, impure limestone, which in 
this district increase in number and thickness in ascending, until they 
are covered by the gray limestone of iTartree mountain, which crowns 
the precipice, without any apparent interruption of the succession. 

Third objection. — ^The sandstone at Mullaghmore, west of Bundo- 
ran, on the sea-shore, is 209 feet above low water, and dips and accu- 
mulates southward, till it forms a band four miles wide, and several 
hundred feet in thickness. The Calp, which is stated at quotation 
No. 5 to be 1700 feet thick at Bundoran, including these several 
hundred feet in thickness of sandstone, is at Drumahaire, twelve miles 
to the south, diminished, as may be seen on the Map, to a band of in- 
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signifioant thickneBS, without any sandstone at all; thus fonning a 
wedge-shaped siass twelve miles long, 1700 feet thick at the north end, 
and, say, thirty or twenty feet at the south. Can it be beHeved that such 
a wedge as this exists in the Carboniferous formation — one of the most 
remarkable for the persistence and parallel arrangement of its groups — 
One iQ which a bed of coal, or a bed of fireclay, two or three feet thick, 
has often been identified through a district for ten, twenty, or thirty 
miles? 

Fourth objection. — Since the limestone at Ballyshannon, and the 
sandstone at Bundoran, may be matter of dispute, let us leave this de- 
bateable ground, and take the millstone grit. The base of this rock is as 
easily determined, and as certain as any boundary line between different 
rocks in geology. I may say it is particnlarly so in the west of Ireland, 
because the rocks are well exposed In precipices and high hills, and at 
this base form a junction of black shale and gray limestone — ^two rocks 
so entirely different in colour and mineral character as to be in no way 
likely to be mistaken for one another, or the line between them for any 
other line. 

At par. 13 it is stated that ''the shale district, extending horn Drum- 
quin, in the county of Tyrone, to the neighbourhood of Pettigo, in the 
county of Fermanagh, decidedly belongs to the millstone grit." This 
rock occurs also on the high mountain group south-west of Lough Erne, 
as shown on the ** Geological Map." The base of this millstone grit, at 
Portinode, between Kesh and Pettigo, on the north shore of Lough £me, 
stands at the level of the water, or about 150 feet above the sea. At 
Shean Hill, west of Churchhill, on the south side of the lough opposite, 
it stands at 1 135 feet, that being the height of the trigonometrical point 
on the top of the hill, on Hmestone, near the base of the millstone grit. 
Here is a difference of 985 feetlbetween two localities in the base of the 
same group, showing ihe base of the millstone grit to be lower on the 
north shore of Lough Erne than on the south by 985 feet, or, say, about 
1000 feet; and the fact proves that a fault of great magnitude exists 
between them, as there is no curvature of the strata, and the rock in 
both places has a persistent dip southwards. 

The seat of this fault, as I interpret it, lies on the northern boun- 
dary of a sandstone belt, seen on the '' Map," which runs from the 
north-west comer of Lough Erne to Bundoran, where it enters the sea. 
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In estimating the amount of the fault, these 985 feet of horizontal diffe- 
rence would make half as much more, or about 1500 feet, if the dip at 
Portinode be persistent under the lough southwards as far as the fault, 
which is very probable, as the rocks visible in both places have the same 
low, general dip to the south, as just mentioned. 

This fault I look upon to be the key to the geology of the district 
round it. By means of it, all the phenomena in its yicinity can be ex- 
plained. With the millstone grit, of course, go up or down all the sub- 
diyisions of the Carboniferous formation, at one side or the other, of a 
fault which passes through them, and all the Carboniferous rocks north 
of the line of fault are, therefore, on a lower level than on the south of 
it by about 1500 feet (see Plate VI., Pig. 4). 

Again, the surfstce of the limestone country at Ashbrook, near Bally- 
shannon, on the north side of the fault, stands at 150 feet above 
the sea, and on the south side of it, the trigonometrical point on the 
** Ordnance Map'' is 1712 feet on Dartry mountain, making here, 
near the meridian of Bundoran, a horizontal difference of 1562 feet^ 
or a real difference in the amount of the fault of more ; taking into 
account the amount gained by the dip, which, as at Lough Erne, Is 
southward all through. This fact between Ashbrook and Dartry, on 
the upper surface of the limestone, affords a corroboration as to the 
amount of the fault, of the case, at P<Mrtinode and Shean Hill, both on 
the millstone grit. 

In this particular fault, because it cuts through a formation, the 
beds of which are all parallel, there is provided at one side of it a du- 
plicate for every band of rock on the other, though those duplicates 
occur on levels far different ; and since there are in the district four 
distinct bands of the Carboniferous formation, that is, millstone grit, 
limestone, Carboniferous Slate, and Old Bed Sandstone, so there are in 
the vicinity of the fault two millstone grits, two limestones, two Car- 
boniferous Slates, and two Old Bed Sandstones; but I need scarcely 
repeat that every duplicate band on the low, is also an equivalent of 
the corresponding band on tilie high, side. 

Although there is no geological &ct in the west of Ireland more pal- 
pable than this, that the base of the millstone grit to the north of Lough 
Erne, near Pettigo, stands on a level 1000 feet lower than at Shean 
Hill, on the south of it, y^t.this fact seems altogether to have escaped 
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Mr. Ghiffith's observation. Had he noticed this feature, he would have 
been able to account in another way for limestone occurring on a low 
level at Ballyshannon, and high at Dartry mountain, without calling the 
first lower limestone, and the second upper ; thus maldng two bands 
where there is actually but one, and, filling up the intermediate space 
with an imaginary creation, a band of calp 1700 feet thick, giving it a 
false position and a technical name. He would have seen that there is no 
more reason for those upper and lower limestones than there is for the 
millstone grit at Fettigo and that on Shean Hill being called lower and 
upper miUstone grits. In both cases they are geological equivalents, 
or dislocated portions of the same groups of beds. 

It so happens in the vicinity of Bundoran that the two Carbonife- 
rous Slates, with the upper part of the Old Eed Sandstone between them, 
come in contact at the surface, partly by ordinary succession, and partly 
by juxtaposition (see Plate YI., Fig. 5). These three bands, in the po- 
sition in which they occur, appear to have suggested the origin of the 
calp, that is, two bands of black shale with a band of sandstone between 
them, as described at the quotation No. 7» and shown on the explanatory 
sections on the large and small '^ Geological Maps/' Be it remembered 
that those three bands do not occur in any vertical section. They are 
spread out over about two mUes of ground. The two upper bands are 
in succession, as in all other places. The eastern band of Carboniferous 
Slate is not another band, but the equivalent of the western, separated 
by dislocation. 

From these statements it will be seen that by my interpretation of 
the facts visible about Ballyshannon and Bundoran, )ir. Griffith has 
mistaken the succession in the stronghold of his calp ; and, if my views 
be correct, the whole band of 1700 feet in thickness must vanish, and 
be distributed to other divisions of the formation. 

It might be supposed that nothing but the most imdeniable testi- 
mony would be put forward as a basis for a new band or subdivision of 
a rock formation, and that when this band of Calp, which was not 
known in the world before, was stated to exist between two limestones, 
there ought to be a reference made to some place where such band might 
be seen in its natural position, with the limestone above and below it in 
direct contact, and in a section which could not be disputed. Such a 
sight is nowhere in Ireland to be found, — where there is lower lime- 
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stone, there is no upper in thejsame section; where there is upper, 
there is no lower. There is no lithological mark in colour or texture 
by which the volume of the lower can be known from the upper. The 
fossils are the same in both. In fact, the two are similar in every 
respect, and were once joined and continuous in the same band, though 
now separated from each other in some localities by dislocation, to 
the amount of 1500 or 1800 feet in difference of level. 

If geologists who may hereafter examine this district should think 
my views correct, I need say no more about the calp, as this is the loca- 
lity in which the idea of its existence, as a geological subdivision of the 
Limestone originated, as stated in the quotation No. 7 ; and if it be not 
here, it is not anywhere. The sandstone at Bundoran I take to be the 
Old Bed, and the black slate, on both sides of it, the Carboniferous Slate 
in position, as I have described, and the geological place of all below the 
limestone.* 

The sandstones of the other calp districts of Ireland are not Old Bed 
Sandstone, but the sandstones of the Coal series. As, to show this, de- 
pends on arguments which constitute a differentkindof proof from those 
just advanced of the truth of the views I take, I shall, therefore, pro- 
ceed to notice them. 

To the west of Lough Erne a calp sandstone is shown on the '' Map" 
in a band of irregular breadth, from ChurchhiU, by Derrygonnelly, to 



* Strangers reading this paper may ask, who is this that has written a paper 
against Mr. Griffith's views on the Greology of Ireland } Some obscure individual 
against a man of European reputation! For the information of such, I shall state a 
few flMsts : — I spent nearly the whole of the business-part of my life in Mr. Griffith's 
employment. I engaged with him in the spring of 1814. He was then Mioing En- 
gineer to the Dublin Society. The first work I did for him was to copy the manu- 
script and assist in making the map and sections of the Leinster coal district, his own 
first " Geological Essay," which was then preparing for the Dublin Society for pub- 
lication. For eight years afterwards I accompanied him, a part of each year, in his 
geological excursions, surveying, drawing maps, and tracing rock hoimdaries, drawing 
diagrams, and making mining models for his lectures. We hegan, in 1816, a section 
across Ireland, beginning with the Moume mountains, and ending at the sea near 
Sligo. The heights were measured with barometers. He met with an accident, 
which disabled him, about the middle of this journey, and had to stop at Castle- 
saunderson, andjl continued the section alone. In 1822, when he was appointed, by 
the Lord Lieutenant, Civil Engineer over the south of Ireland, I assisted — surveying^ 
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lisbofin, near Enniakillen. This is Old Bed Sandstone, the eqnivatent, 
and in exactly similar ciTcnmstances, with that at Bnndoran, being 
thrown up by dislocation^ or the adjacent limestone let down, and the 
two put in juxtaposition with each other by a fault along the eastern 
border of the sandstone, which has an approximate parallelism with the 
adjacent shore of Lough Erne. 

Ejiockninny, a high, insulated, Hmestone hill, on the west side of 
Upper Lough Erne, rests also on calp sandstone, which appears at its 
western base, as shown on the '' Geological Map." This is probably a 
continuation of the Derrygonnelly band, and, like tiutt, ihe equiyalent of 
the Bundoran sandstone. 

Although these three sandstones are detached, the limestone which 
lies above them forms to the eye a continuous range of predpices, be* 
ginning at Ejiockninny, and proceeding by Ben Naghlin, Florence Court, 
Belmore mountain, Ejiockmore, Shean, Dartrey, and Truskmore moun- 
tains, to Benbulben and the vicinity of Sligo. There is no mistaking 
the limestone in this moimtain group, for it may be traced by the eye 
for miles before the traveller in the precipitous oIjSb which abound along 
this line, almost without interruption. The sandstones just alluded to, 
though detached from each other, being at a fixed distance below the 
limestone, the strata of both being parallel, their true relative position 
also becomes known. 



estimatiiig, and marking ont new lines of road, ilien completing some of them, and 
building the bridges ; and here the knowledge I had acquired of Geology was important^ 
enabling me, by following the strike and outcrop of the bed of rockj to disoover many 
useful quarries, in places covered wil^ bog or drift, where they were not known be- 
fore. In 1830 I was transferred to the Oeneral Valuation of Ireland, then c(mi- 
mencing. In this work I was every day on strange ground ; maiked the kinds and 
dips of the rocks on the maps I was using; and from this to 1850 I Tinted every 
barony in the three northern provinces of Ireland ; I coUected fossils in about 800 
localities ; I was at Bundoran, a place which is the subject of dispute in this paper, 
for several days. llfr. Griffith and I were there together one day. I showed him much 
of what I had previously observed ; but he had not time to see all. If experience be 
useful, I had the best of it here, for I was as many days in it as he was hours; and so 
in most other places in the north. My opportunity there was good, and my attenti<m 
unremitting. To the Geological Society of Dublin is now due the credit of raking 
up errors that might have gone on to posterity uncorrected, or even unnotioed, but 
for them. 
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From much experience and obBervation, I have come to the conclu- 
sion that there is but one great group of beds of Limestone in Ireland. 
There are intercalations in it below of thin beds of shale and thin beds 
of limestone in the passage ^m the underlying Carboniferous Slate 
into the Limestone mass ; and there are intercalations of a similax kind 
in the passage upwards from the Limestone into the Coal rocks in certain 
localities. But, as a general role, I say, that in Monaghan, Cavan, 
Leitrim, and Sligo, in dare, Kerry, and Cork, inXipperary, Kilkeuiy, 
and Queen's County, there is but one band of Limestone. 

The second district, marked on the '' Map" as calp, has been called 
the SHeyebeagh district It is a band about eight miles wide, stretching 
in a south-western direction between Lough ITeagh and Lough Erne, by 
Dux^annon, Caledon, and Aughnacloy to Brookborough. On looking 
oyer a ''General Geological Map of Great Britain and Ireland,** it will be 
seen that this band is a continuation of the Carboniferous yalley of the 
Forth and Clyde, in Scotland. A district of graywacke slate and grit 
bounds them on the south in both countries ; and, though there are 
some exceptions, mica slate is the preyailing rock on the north all the 
way j6rom Aberdeen to BaUyshannon, 

This yalley appears to haye existed before the deposition of the Carbo- 
niferous formation, and was a natural depression, in which that formation 
was deposited. The S. W. strike of the yaUey of the Clyde is £air across 
the channel to the coimty of Antrim, where the Coal rocks reappear, 
and, no doubt, axe under the Permian and chalk formations below the 
great basin of Lough Neagh. They emerge again at Coal Island, in 
Tyrone, and are produced thence in the same direction to Brookborough, 
filling up the hollow between Monaghan and Clogher. It would not 
require any great stretch of the imagination tofollowthis line to the black 
shales and sandstones of Slieye Bushen, near Swanlinbar, and the 
coimtry about Lough Allen, called the Connaught Coal district, and to 
imagine them all at one time connected. Ko one will deny that the Coal 
districts of Great Britain — ^perhaps of Europe — ^were deposited at the 
same geological period, and under the same conditions. 

On this account I may here obserye, that it appears to me inconsistent 
widi geological reasoning to suppose that any such great wedge of calp 
as that described between Bundoran and Drumahaire could haye been 
deposited in one place, and no calp at all in another place, the two only 
a few milea distant, in any such general system of deposition. 



248 JOUBVAL OF THE eBOLOOlCAL 80CIXTT OF DUBIHT. 

Fiom seyeral oondderations, I am of opinion that the Slievebeagh 
mountains, shown on the " Map" to repiesent oalp, are of the Coal for- 
mation. The limestone at Monaghan dips north-west and at Clogher 
south-east under them (see Plate IX., Fig. 6) ; thus showing that the 
shales, sandstones, and ironstones of the Slieveheagh district rest on 
limestone in the same way as the shales, sandstones, and ironstones of 
the Castlecomer district does, or as the Mxmster and Gonnaught Coal 
districts do, or, as apart of the same band does, the Coal Jdsnd district 
near Dungannon. 

Mr. Griffith says of this locality, at par. 9, that *' the district of the 
Slievebeagh mountains has long been considered to belong to the true 
Coal formation, and sanguine expectations hare been entertained of the 
discoyery of workable beds of coal ; but haying ascertained tiiat, in the 
order of succession, it forms a portion of the calp series, it appears yery 
improbable that these expectations will be realized." Haying a theory 
fixed in his mind that there must be a Lower and an Upper Limestone, 
with a band of calp between them, and finding in the Slieyebeagh 
mountains that there is but one limestone, or that there is no Upper 
Limestone, he concludes, of course, consistently with his theory, that 
there was no coal which in position could only be found oyerlying that 
Upper Limestone. 

It will be seen by reference to his '' Beport of the Tyrone Coal Dis- 
trict," in the Table of << Strata," at p. 16, that the first bed of coal is 211 
yards aboy e the limestone at Dmmglass, near Dungannon; and he shows, 
at p. 39, that in the immediate yicinity of Coal Island there are seyen 
workable beds of coal, amoimting to 34 feet in the aggregate thickness, 
and that all these beds are in 196 yards of thickness of the strata, from 
the low^ bed of coal to the upper, or 407 yards from the limestone to 
the upper bed, including them all. 

At Dungannon Mr. Griffith has drawn a line across the country to 
the north-west, marking the eastern boundary of the calp of the Slieye- 
beagh district. On the east side of this line are limestones, shales, and 
sandstones ; on the west side of it are similar limestones, shales, and 
sandstones. Thus the rocks are tiie same on both sides of the line, and 
there is no reason why a boundary \me should be made at this point, 
only that coal has been worked on the east side, and no coal yet disco- 
vered on the west. 

On this part of the subject it appears to me that the limestone at 
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Dnunglass and the limestone at Monaghan are geological equivalents, 
and that the group of shales and sandstones which overlies the Drumglass 
limestone, and which contains the coal-beds, is the equivalent of the 
shales and sandstones of the Slievebeagh group, which may also contain 
coal. If there be 211 yards in thickness of shale and sandstone strata 
over the limestone in the Slievebeagh mountains, there should be as 
good a chance of getting the first or lowest bed of coal there as at Drum- 
glass. I never examined the coimtry in detail with a view to determine 
this thickness, and am, therefore, not competent to say whether coal is 
likely to be found there or not; but it depends on the thickness of the 
strata of this group existing above the limestone. 

In corroboration of this view, I will state that Colonel Fortlock, in his 
'' Geological Survey of Tyrone,'' &c., made a laige collection of fossils. 
A part of the collection is deposited in the Museum of Irish Industry at 
Stephen's-green. Among the plants are Stigmaria, Sigillaiia, Lepido- 
dendron, &c., from the coal districts of BaUycastle and Coal Island. 
Specimens of Stigmaria, as good as any of those, are to be seen there, 
from the sandstone of Camteel, near Monaghan, eight miles to the south- 
west of Dungannon, in the middle of the country, coloured on the 
'' Map" as calp. Colonel Portlock's survey appears to have ended before 
he got so far south as the Slievebeagh mountains. However, in spite 
of the boundary line drawn at Dungannon, coal plants have been found 
at both sides of it alike. 

Mr. Griffith in his early life got imbued with a horror of the calp 
phantom, and in the reports he wrote on the subject of mining he 
warned proprietors to beware of trying for coal in the calp. In the 
Beport of the Coimaught Coal District, in a note at bottom of page 9, he 
says : — '' Many fruitless trials have been made in search of coal in dif- 
ferent parts| of the calp country by ignorant miners, who mistook the 
black slate clay, with which it is interstratified, for the slate clay which 
forms a principal member in the coal series." 

When a theorist once takes a certain view of a subject in geology, and 
wishes to make out something new, every fact that appears to support 
that view is greedily adopted and enlisted into the service, while the 
tacts which tell against it are rejected. Since the period of the disco- 
very of the calp sandstone at Bundoran by Mr. Griffith, every insulated 
patch of sandstone in Ireland associated with black shale, which is not 



250 JOUBirAL or thb eEOLoeiCAL sooijrnr op dubliv. 

dearly below the bottom or above the top of the limestone, has been 
called calp sandstone. 

The two other calp districts alluded to, with this, comprise together 
between 1700 and 1800 square miles. This, instead of a barren calp, 
may possibly, at least a part of it, turn out to be a fertile coal district I 
am not, however, so sanguine as to hope there may be coal in all this area : 
on the contrary, I know there is not ; that a great part of it is the shale 
which forms the base of the Coal series, and has not sufficient thickness 
over the limestone to come up to the coal-beds ; but, even if there were 
coal in one-tenth of the area, see what an effect it would have on the 
prosperity of Ireland. A square mile of coal, a yard thick, would yield 
above three millions of cubic yards. 

At all events, the Slievebeagh district, being the geological conti- 
nuation of the Glasgow valley, where thick and numerous beds of coal 
are worked, and those beds repeated in the small but rich colliery at 
Coal Island, in Tyrone, afford strong grounds to presume that there may 
be coal here, though not yet discovered. Whether or not, Mr. Griffith's 
opinion, as given above, and also at par. 9 of the quotations, emanating 
from so high an authority, if allowed to go forward to posterity without 
being contradicted or corrected, would be so feur mischievous that it 
would have the effect, in all Aiture time, of preventing any proprietor 
or geologist from even examining the district with a view to discover 
coal. 

The Dublin calp district is the third in the list I have made; but, 
before entering into details regarding tins, I shall make a few observa- 
tions relating to the black shales which are associated with the Carbo- 
niferous rocks. 

The Carboniferous Limestone of Ireland, in almost all places, has a 
blackish, shaly band immediately under it, which has been called Car- 
boniferous Slate. It has also a black shale over it, called millstone grit» 
or the base of the coal shales. Those two black shales ore different in 
character, and require each a short description, because, in the Dublin 
district especially, both of them occasionally take an important part in 
the supposed calp. 

The lower shale, or Carboniferous Slate, consists of alternate beds of 
black shale and dark-gray limestone, the shale prevailing towards the 
base, and the limestone prevailing upwards, where the shaly beds 
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become mere thin partings between the limeBtohe beds, and then dis- 
appear altogether, the rock becoming a pure limestone. The limestone 
beds of this gronp are generally of a dark-gray colour, composed often of 
pnre limestone, and fiUed with stems of Encrinites and other fossils. 
This whole band is generally highly fossiliferons, having corals and shells 
both in the limestone and in the shale or mud beds. This group is well 
exposed about the Mortello Tower at Fortmamock, and thence along the 
shore to Malahide ; also at Abbey Bay and Bundoran Bay, near Bally* 
shannon, as already noticed, and many other places. This descziption 
applies to the Carboniferous Slate almost everywhere. 

The upper shale, or that which overlies the Hmestone, is not like the 
lower. Of this band there are three different types : one in the south of 
Ireland, in Munst^, and Leinster; a second in the middle district, lying 
between Dublin and GaLway, and a third in the north, in the province 
of Ulster. 

In the southern type the black shale lies directly and abruptly on 
the gray limestone, without any paissage fix>m one into the other. It is 
well seen at Old Leighlin, near Carlow ; at Abbeyleix ; near Gashel and 
Ejllenaule, in Tipperary ; at Kilfenora, in Glare ; at Ballybunnion, in 
Kerry ; at Eoynes, in Limerick ; and between Buttevant and Mallow, 
in Cork. 

The second type is to be seen about Dublin, where there is a series 
of beds of two kinds of rock, alternating with each other — one a black, 
impure, argillaoedus limestone; the other a black shale, — ^those alterna- 
tions forming a passage from the gray, pure limestone into the coal shales 
above. This is well exhibited in the railway cutting between Inchicore 
and Hazelhatch, and also at Olontarf, both near Dublin; it is seen in a 
quarry at Malahow, two miles south-west of the Naul, in the north of 
the county ; it is visible also, on the road side, one mile east of Balla, in 
the county of Mayo, where there is a similar passage from the Hmestone 
into the overlying coal shales of Slieve Corran, a millstone grit moun- 
tain. 

In the northern type there are alternations of three kinds of rock, — 
limestone, shale, and sandstone, — and each of the three occurs both in 
the Old Bed Sandstone and in the limestone. There is a good section 
in the cutting of the canal at Benburb, six miles north-west of Armagh, 
where there are three or four bands of sandstone, and aa many of lime- 
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stone and ahale, in the passage from the main body of the limestone 
upwards. 

In fossils there is a strongly marked difEerence between those two 
shales. In the lower group, or Carboniferous Slate> as said before, the 
thin beds of limestone are generally pure, and in both the limestone and 
the shale corals and shells are abundant, and of the kinds found in the 
limestone above; whereas, in the upper passage, in the middle district 
of Ireland especially, the beds of limestone are black, a]^;Lllaceous, and 
impure, and neither those beds nor Uie shales, with which Uiey are asso- 
ciated, contain any fossils, so far as I know. Above the passage, how- 
ever, in the coal shales, fossils appear; but the fossil mollusca of those 
black mud beds are different from those that occur in the limestone. A 
few species of Posidonomya, of Goniatites, and of certain Pectens, all 
wiUi wonderfiilly thin shells, as if they had lived in fresh watery are the 
prevailing kinds, and they are not abundant, except in the beds a short 
way above the limestone. They are found in the black shales on the 
shore of Lough Shinny, near Skerries; in the railway cutting at Bal- 
dongan, near Lusk ; at Garristown, and at Walterstown, in Meath ; and 
they are very fine at Corry, at the north end of Lough Allen, where the 
Shannon comes into it; also to the west of Inchiquin Lake, in Clare. I 
may add, that I never found a Foaidanamya JBeeheri, nor a Fectm papy- 
raeeus in the Carboniferous Slate, though I searched that band well for 
fossils in above 150 localities in Ireland. 

Of the three foregoing types of the passage fix>m the limestone into 
the upper or coal shale, that one about Dublin is that with which I have 
most to do at present, because the typical rook is one of the members of 
the supposed calp. 

It may be interesting to remark, that in England, at the passage fix>m 
the limestone into the overlying coal rocks, there are three types corre- 
sponding to those in Ireland. In Derbyshire it is the same as in Kil- 
kenny ; in Lancashire, the same as in Dublin and Meath ; and in the 
north of England and Scotland, the same as in Antrim, Tyrone, Mo- 
naghan, and Fermanagh. Those three types happen also, on both sides 
of the Irish Channel, to correefpond in the general geological strike, and 
the rocks of Dublin are a continuation of the rocks of Lancashire, con- 
nected, too, by a link in the Isle of Man, all of the same type. These 
three English types are well described in Phillips's '' Geology of York;'* 
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and in the middle type lie not only describes accurately the passage £rom 
the limestone into the overlying coal shales, but the country afforded 
him opportunities of giving actual measurements of the thicknesses of the 
alternating bands of shale and black limestone in several sections. Such 
opportunities, however, do not offer in Dublin, as the country is low, 
flat, much broken up by faults, and covered with drift. 

With the Dublin district I begin by statuig that there is a detached 
patch of the bottom of the coal shales at Eiltegan, about a mile north- 
wards &om Clonmel. To the south and south-west of Fethard, at £ar- 
retstown and Gurrane, there are two of the same kind ; east of Oashel 
are two more of a similar kind; then comes the KiUenaule coal district 
and the Castleeomer coal district. All these belong to the Coal series, 
and rest directly upon gray limestone. I refer to them for the purpose 
of showing that, with the exertion of the passage beds at the top of the 
limestone, the upper shales of Dublin are precisely similar in position, 
as they are in character, with those coal shales in the south ; and the 
shales in the counties of Kildare, Meath^ and Westmeath, coloured on the 
*' Map" as calp, the same. 

Those detached patches in Tipperary bear evidence that denudation 
to a great amount took place over the face of the country, for, being next 
over the limestone, they are, of course, as just stated, belonging to the 
very bottom of the coal shales, the upper part having been carried away. 
In the north, of the county of Dublin there is still a good thickness of 
those shales remaining — ^I should say, south of the l^aul, 1100 or 1200 
feet— and iroustonea and sandstones, similar to those at Killenaule and 
Castlecomer accompany them. At BaMckard a gray sandstone was 
worked for the railway viaduct at Balbriggan. Sandstone occurs at 
Garristown; to the south-east of Slane is a band, coloured on the ''Map" 
as calp sandstone, and another, similar, near Navan, and many smaller 
ones, as may be seen by reference to the ** Geological Map." 

While on this part of the subject I may mention that, when employed 
on public works in the south of Ireland, I opened dozens of quarries in 
the coal country about Abbeyf eale, to get sandstone for the bridges and 
retaining walls. I am well acquainted with their appearance. Some 
time ago I visited a sandstone quarry near Navan, opened for the use of a 
railway bridge at Beauparc, and there, at a glance, recognised the litho- 
logical character of the quarries at Abbeyfeale : the same in colour, in 
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hardness, in black shale partings, and alternating beds — ^the same in 
everything. 

For those who may wish to see a clear distinction between those 
lower and upper shales there is a good opportunity near Malahide. The 
Carboniferous Slate is seen dipping under the gray limestone, and both 
in contact at the Martello Tower of Fortmamock, proving it to be the 
band below the gray limestone of Dublin, which comes to the surface 
in many places. From Fortmamock to Malahide, on the sea-shore, is 
an excellent typical section of this band. 

The upper or millstone grit band is seen in the railway cutting near 
Malahide, at the second viaduct south of the town, adjoining the demesne. 
About forty yards to the north of this viaduct there is a fault, visible in 
the cutting, on the north side of which is gray, hard limestone; on the 
south, black, soft shale (now called Galp), belonging to the coal shales. 
From the angle of the slope of this fault the geologist will infer that 
the black rock slipped down from a higher leveL Here an instructive 
comparison may be made between the Carboniferous Slate at Fortmamock 
Martello Tower and the black shale at the viaduct. The rocks at this 
break are unconformable, for they dip nearly in opposite directions from 
the line of fracture. The Carboniferous Slate at the Tower contains beds of 
crystalline encrinital limestone, amounting in volume to about half the 
mass. The shale (Calp) at the viaduct has no limestone beds at all — 
not, I suppose, an ounce in a thousand tons of the mass. The contrast in 
fossils is this, that out of the 1050 species, exclusive of plants, got in the 
Carboniferous formations, the Carboniferous Slate contains nearly all the 
shells and corals found fossil in the limestone ; while the shales above 
contain only from 3 to 4 per cent, of the entire number of the shells, and 
none at all of the corals. 

I have just said that the coal shales contain about 3 or 4 per cent, 
of the fossils common to the limestone. This makes a pretty laj^e 
number. I stated before, that there were but very few species common 
to the two. To explain this apparent discrepancy I will state, that in 
a ravine at Cahemanalt, two miles north-east of Keadue, inBoscommon, 
and about 150 feet above a bed of coal, I found a bed of black, calca- 
reous shaly rock, about three feet thick, and in it I got a bag of fossils. 
These were examined by Mr. M'Coy, and he stated that out of 35 species 
obtained, 26 were common to the mountain limestone, and 9 either 
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peculiar to the coal shales or new. I would enumerate them here ; but 
my paper is gettrng long, and I may make them the subject of a ^ture 
communication to this Society. 

While on this point, I will farther add, that those fossils found high 
up in the coal rocks, and the fossUs before enumerated, found below in 
the Old Eed Sandstone, which are in both cases common with those of 
the middle part (the limestone), show two strong links, made by nature, 
connecting the coal rocks, the limestone, and the Old Eed Sandstone 
with one another into one formation inseparably, and putting them in 
the position in which they were placed by geologists about the year 
1835. 

If the rock called Galp of the Dublin district were a band made up of 
shale and sandstone, between two limestones, as represented in quotation 
"No. 4, the Upper Limestone might be expected to appear in some part 
of this extensive district overlying the Calp band; but no liihestone 
exists over this peculiar black shale anywhere in Dublin, Meath, or 
Westmeath. I have no doubt whatever that this whole district, coloured 
on the '* Map" as calp, is of the Coal series. Every variety of sandstone, 
ironstone, shale, and fossil to be met with in it is identical with a variety 
to be seen in some or all of the coal-fields of Leinster, Munster, and Con- 
naught. 

The fourth Calp district shown on the '* Map" is in the county of Gal- 
way. A straight line fromBanagher to Monivea would pass nearly through 
the middle of it. This district occupies nearly 500 square miles. It is, 
like Dublin, low and flat, and mostly covered with drift. The substra- 
timi of the soil is formed mostly of strong clayey gravel, with pebbles 
of limestone. There is much bog, which lies on similar dnft, in this 
district. Like that near Dublin, there is no section anywhere showing 
that any limestone overlies the black shale. In Galway it is the same 
as in Dublin — ^the base of the Coal series. 

The question may naturally be asked here, — Is there any chance of 
finding coal in Galway ? No one can answer this. While the Calp held its 
sway in the country, this idea could not be entertained ; but if this myth 
should give way, men would begin to think about it. We find in Tip- 
perary, about Fethard and Cashel, detached patches of the base of the 
coal shales, left on hiUs or on high grounds, where the limestone attains 
a good elevation, and it appears that on those high grounds denudation 



256 jrOTTBlTAL OF THE OBOLOOIOAL flOOCBTT OF DtrBIHr. 

has swept sway the greater part of those shales, but not the wh<de, as 
IheEiUenatdeooaldistricty onhighgroundy BtiUrnnaiDstotes^ The 
land of the black shale in Galway is for the greater part in a low posi- 
tion, and now covered over with bog. It may have had more shelter 
or a greater depth of sea over it at the time the denuding agency was in 
operation^ which would leave it less exposed to the action ci ihai agency 
than the hills aboatOashel, and, therefbre, a chance that a considerable 
tiiickness of the strata may remain nntonched,— thus affinding gronnds 
to snppose that coal may be found in (Mway, in a low country at least, 
as well as at Kllenaale on a high one. 

I have thus noticed the four principal Calp districts, and shown, 
accor^g to my interpretation, how they ought to be apportioned on the 
** G^logical Map," or at least an approximation to it. 

In addition to ihe objections already urged, it may be stated that 
there are many dear and satisfactory sections across the whole of the 
limestone in Ireland, from the Old Bed Sandstone at its base to the coal 
shales above it, in which there is no trace of calp. I idudl enumerate a 
few of the localities where those sections occur. 

1. In the county of Clare, on ihe parallel of Gorofin, the Old Bed 
Sandstone occurs on the west ride of theDerrybrian mountains; proceeding 
westwards from those mountains, the limestone is surmounted by the 
coal shales near Gorofin. Here the successicm is clear, the dip constant 
to the west, and the rock visible, indeed quite bare of drift in most part 
of the section, and there is no calp. 

2. A similar section occurs near Ennis, some miles &rther south, in 
which there is no calp. 

3. In Limerick, from the Old Bed Sandstone at Enockad^ry, to the 
coal shales near Ardagh, there is no oalp. In this part there appears 
on the *' Geological Map" a narrow band of calp ; but there is no sand- 
stone in it, which is the nudn feature of the Calp district at Bundoran, 
as well as at Slievebeagh. This band vanishes on the ** Map" towards 
CharleviUe. 

4. In Kerry, from the Old Bed Sandstone near the Causeway, by 
Lixnaw, to the coal shales on the south-east, at Grotto, there is no calp. 

5. There is no calp near Tralee in the section from the Old Bed Sand- 
stone of Slievemish at Ballyseedy, across the limestone to the millstone 
grit, or rather the coal shales, near Oakpark. 
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6. In Cork, from the Old Eed, at the eouth-west end of the Galtees, 
near Bnttevant, to the coal shales near Mallow, there is no calp. 

7. In Tipperary, in a sectioa from the Old Eed at Cahir to the mill- 
stone grit near Cashel, ncxie. 

8. In Wexford, though tiie coal shales do not appear at Hook Head, 
there is reason to believe that the limestone is visible, at least to very 
near its whole thickness. There is not any calp in the middle of it, 
that is, if calp consists of black shale and sandstone of the type ima- 
gined at Bundoran. 

9. At Carlow, as stated by Mr. Griffith, at quotation ISo, 11, where 
there is a good section, the calp is wanting. In the Geological 
Snrvey, on the ** Map" of Carlow, a thin band is shown as calp ; but 
then it must be the black Carlow limestone flags, got a mile from the 
town, that are turned into calp. This band is one of the varieties 
of the limestone of which I mean to speak in the latter end of this 
paper. 

10. From the Old Eed Sandstone near Mountrath, in the Queen*s 
County, to the coal shales at Ballyroan, there is no calp in the section. 

Mr. Griffith himself may remember a time when he considered the 
shore all the way from Fortmamock to Malahide, in the county of Dublin, 
to have belonged to his calp. Sudi was the case when the *' Synopsis 
of the Fossils of the Carboniferous Limestone of Ireland" was written 
by Mr. M'Coy^ and it was a difference of opinion on this point that 
caused the localities of the fossib to be omitted in the printing of that 
work. He afterwards became convinced that that opinion was not te- 
nable, and he put the Malahide shore into his Carboniferous Slate. I 
m^ely mention this to show that tk&ce did not from the beginning ap- 
pear to he any certain marks by which the calp could be identified. The 
black shales below of the Carboniferous Slate were frequently confounded 
with the black shales above the limestone, and the sandstones below, of 
the Old B.ed, and the sandstones above, of the Coal series, when found in 
insulated patches, were often confounded with one another, and all those 
confounded shales and sandstones got the name of Calp. 

Besides the four great Calp districts, there are some smalls ones shown 
on the ''Map" of Ireland; but those are founded on the occurrence of some 
of the kinds of limestone, than which, perhaps, there is no rock which 
presents a greater variety of lithological character. In colour it is gray, 
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of eyery shade, irom nearly black to nearly white ; it is sometimes quite 
black ; it is blue, red, brown, mottled on a red or brown ground, with 
black spots; on a gray ground with large black or white spots, 
those spots sometimes hard at the edges, and sometimes softened. In 
grain it is very compact, with a conchoidal fracture. It is arenaceous, 
siliceous, argillaceous, splintery, crystalline. There are three or four 
varieties of grain and colour in one quarry at Merlin Park, near Galway. 

I was at intervals, for many years, employed by Mr. Griffith at the 
'' G^logical Map.'' The Calp was always a special object of inquiry. 
About the middle of the Hmestone close search was made for a little 
black shale, or a few layers of flint, or a few beds of black or dull 
earthy limestone, which ought, according to the fixed notion, to be 
found thereabouts. Any little change of lithological character from the 
usual light gray type was welcome, and made a foundation for the band 
of Calp. In this way all the narrow bands were, determined upon. 

I shall consider one or two of those bands as examples : — say, first, that 
at the thin end of the great calp wedge already mentioned, a mile south 
of Drumahaire, in Leitrim. It proceeds from this place and passes im- 
mediately to the south of Markree Observatory ; then gets very narrow 
at XiUoran church, and continues on to the west of Tobercurry ; from 
this place it turns eastward, by CarrowiLkin, to Gorteen, and ends in a 
pretty broad expanse about Battlefield, to the west of Keshcorran 
mountain. I believe that in this whole dark-coloured band there is 
nothing but solid beds of limestone, and they are visible in it where the 
rock is not covered with drift, which is generally the case. Advantage 
appears to have been taken of the low situation and the covering of drift 
to introduce the Calp band along here, to give colour to the theory. The 
sandstone, which is so thick at Bundoran, is wholly absent, an(f the re- 
presentation of the whole band here, fifty miles in length, as it appears 
on the '' Map," is I believe a geological romance. 

There is a band of Calp shown surrounding Slievecorran, to the 
east of Castlebar, which has a ramification to the east of Hollymount, 
and thence towards Mountbellew Bridge. This is another case founded 
upon change of lithological character in the limestone. But I need 
not further particularize those bands. If the Calp be not at Bundoran, 
as I said before, it is not anywhere, and all those small bands shown 
upon the "Map" must be swept away. 
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I have stated that there is a great vaiiation in the lithological cha- 
racter of different parts of the Carboniferous Limestone. In the north 
of Ireland, about Cookstown and Stewartstown, and in the country on 
to Clogher, it is, perhaps, not more than from 100 to 200 feet thick. At 
Slackhead, in the county of Glare, immediately south of Oalway Bay, 
there is a well developed and undisturbed section. Here there is about 
1200 feet in thickness of it over water, and some more, buried in Galway 
Bay, not visible. 

The general colour of the mass of the limestone is gray ; towards 
the base it is dark-coloured ; towards the top it is of a light-smoke gray. 
It may be of interest to notice some of the variations of character, and 
in doing so I shall take them in geographical order, beginning at Dublin, 
and proceed thence to i^e north, west, and south. 

The county of Dublin is much broken up by faults, and it is impos- 
sible to trace the continuity of any band of rock for any considerable 
distance. One of those faults is visible in the railway cutting at Mala- 
hide, between the two bridges next the town. iThis fault has been 
already described. A similar fault occurs at Xennon Bridge, near 
Blanchardstown, in the cutting of the Eoyal Canal ; but I need not enu- 
merate more of them. 

1. By means of those faults a certain band of light gray limestone 
comes to the surface in many detached places. In this the beds are 
thick and massive, and the stratification obscure. It is at Howth, Ea- 
heny, Coolock, St. Doulough's, Fortmamock Church, Carrick Hill, be- 
hind Malahide Castle, at Eeltrim Hill, Clogran, Cappagh, in the cutting 
of the Eoyal Canal near Blanchardstown, at Castleknock, Woodlands, 
Hermitage, Curkeen, Milverton, Sahnon, Oldtown, the !N'aul, and other 
places. The country generally between those quarries or hills of pure 
light gray limestone is covered by black shale, of which, in describing 
the upper shale connected with the limestone, I have spoken already. 

2. Another type is seen in the dark gray and rather argillaceous 
thick beds, with partings of black shale, on the sea-shore near Malahide 
and at Swords. This is near the base, and associated with the Carbo- 
niferous Slate. 

3. The dark gray, compact, close-grained limestone of Adogh, near 
Hazelhatch, in Eildare, which is brought to Dublin to be burned, is a 
third type. 
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4. The light gray foosiliferoiui limestone at Millecent, near Sallins, 
in Kildaie. This is much burned for lime in Dublin alsa It is re^ 
markable for the abundance of foesils, and particnlarly of Fenestella, it 
yields. It might be called the fenestella limestone. 

5. The limestone at Ardbraccany in the County of Meath ; altoge- 
ther a crystalline gray mass, composed apparently of fragments of £n- 
crinites. This type may be seen in the front of the Eoyal Dublin So^ 
ciety House, Kildare-street, Dublin, and it appears r^narkable when 
viewed with a magnifier. 

6. The red limestone at Castle Espie, near Comber, in the county of 
Down, is of another type. This band is low down in the Old Bed Sand- 
stone, but of course is a band of Carboniferous limestone, since the Old 
Bed itself in Ireland is a division of the Carbomf^roas formatum ; and 
to back this, the limestone contains some of the peculiar fossils. 

7. At Armagh is a mottled marble, with a ground of brownish-red, 
with dark brown spots sofbened round the edges. 

8. At Armagh there is also a brownish-gray marble, mottled with 
black spots. 

The limestone of Armagh generally is of a yellowish-gray colour, 
with a tint of pink through it; and this colour prevails also about Cooks- 
town, in Tyrone. 

9. In the vicinity of Cookstown there is a peculiarity worthy of 
notice. The whole of the limestone at this place and on to Dungannon 
and Clogher, is much thinner than in the South of Ireland^ as stated 
before. The old red sandstone near Cookstown contains thin bands of 
limestone, and the gray limestone in the country southwards, contains 
thin bands of whitish sandstone, as seen at the Bock quarries near 
Pomeroy, at Donaghrisk, and other places. 

10. At EiUymeal, near Dungannon, the limestone is of a dull dark 
gray colour, and argillaceous. The fossU shells it yields are generally 
of a pure white colour, and very perfect. It is one of the best loca- 
lities in Ireland for getting Eenestella and other delicately marked corals. 

11. At Monaghan the colour of the limestone is of light gray, and it 
is very siliceous. The Court-house stands on a band of this. 

12. At Colooney, near Sligo, is a limestone nearly black; it is very 
fine-grained, compact, and has a conchoidal fracture. It appears as if 
it would yield a good hydraulic lime, or give a good polish as a marble. 
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13. There is a black oolitic limestone at CrosBpatrick, near Killala, 
in Mayo. The old Abbey at Moyne is built of it. 

14. There is black marble at Westport. 

15. A very light gray oolitic limestone occnrs in thin beds at BaUa^ 
in Mayo, near the top of the Umestone, being covered there by the Coal 
series of SHevecaiTan : the thin flags of this limestone give a ringing 
metallic sound when struck with a hammer. 

16. Dark gray marble, nearly black, with a few small white spots^ 
is at Angliham^ near Oalway. Some slabs are got here with a black 
ground, having white corals (Syringopora) in radiatuig lines, which 
make a very pretty appearance when polished. 

17. There is a gray marble at Merlin Park, near Galway, exactly 
similar to that called the half-moon beds at Eaheendoran, near Carlow. 

18. There is a light gray oolitic limestone at Toberory, near Tulsk in 
Eoscommon, differing from the gray oolite at Balla in Mayo, in haviag 
thicker beds. This oolite contains the usual fossils of the limestone. 

19. A grey oolite occurs at Edenderry, in the King's County, which 
is very massive, and in the quarries assumes a columnar aspect. A 
similar grey oolite is atDonaghmore, near Eathdowney, Queen's County. 
It is also at Doon, and at Eushhall, both in the neighbourhood of Bor- 
ris-in-Ossory ; but in those two latter locaHties it occurs in ordinary beds 
— ^the massive columnar appearance is wanting. 

20. A light gray, thick-bedded, brittle limestone occurs at Moore, 
near BaUinasloe in Boscommon, almost composed of a minute coral 
like Stromatopora, which I think is undescribed. I distinguished this 
by the name of the Stromatopora limestone, and it occurs in many places 
in Ireland. 

21. A brownish-red marl)le, mixed with gray spots, occurs atBally- 
mahon, in Westmeath. 

22. At Clonmacnois, King's County, the marble has a gray ground 
with small white spots, the whole being a mass of Encrinite stems. 
Marble exactly similar in appearance and colour is got at Palliskenry 
in Limerick, and at Carrigaline in Cork. 

23. At Clonony, near Ferbane, the marble is yellowish-brown, mot- 
tled with large gray brecciated spots, and mixed with small gray spots, 
fragments of Encrinites. Another variety at Clonony has a ground mot- 
tled gray and white, with large brecciated brown spots. 
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24. At Casdetowiiy in Lower Ormonde Tipperary, is a marble mottled 
red and white ; and one something similar occurs at KiUamey, in which 
the red and white occur in stripes. The latter in a cross section resem- 
bles a fresh-out slice of baoon. 

25. A gray Hmestone occurs near Borrisokane in Tipperary, which^ 
when struck, yields a metallic sound. A large piece gires out a deep 
tone, and a small piece a high note ; a musical instrument might be 
made out of this. A similar limestone occurs in many other places. 

26. light gray limestone, with nodules and layers of chert, occurs 
near Abbeyleix, Queen's County, and generally round the Goal series of 
Gastlecomer. Of this character are l^e upper beds of the Hmestone near 
the passage into the coal shales almost everywhere they occur along 
this junction. 

27. The black marble near Kilkenny has white marka of fossils, 
EhynconeUa, GyathophyUum, &c. 

28. Another variety at Kilkenny is black, with a fbw large white 
crescents. The workmen call this band the half-moon beds. The white 
crescent is a section of a Froductus filled inside with calcareous spar. 

29. To the west of the river Barrow, near Bagenalstown, in the 
railway cutting, there is black shale, interstratified with beds of en- 
crinital crystalline limestone. This type is common near the bottom of 
the limestone. It is similar on the shore near Malahide ; but this type 
must not be confounded with the passage above from the limestone 
into the coal rocks (the Galp of Dublin), the black limestone of which 
has neither crystal nor Encrinite. 

30. At Bagenalstown, in the street, the limestone quarried for 
building is a dolomite nearly black. 

31. At Limerick there is very black marble, with a few pure white 
spots. At Doneraile, a band exactly similar in appearance occurs. 
Black marble is also got at Tralee. 

32. At Palliskenry, in Limerick, there is a reddish-brown marble, 
with small white spots, remains of Encrinites, in calcareous spar. 

33. At Ballymacelligot, near Tralee, a hard, brittle, flinty slate is 
found, of x>eculiar type. It is quarried for repairing the roads. 

34. At Churchtown, in Cork, the ground of the marble is brownish- 
red, of various shades, mottled with large, white, brecciated spots, and 
sprinkled with small ones. Here also is a gray marble, with large 
white brecciated spots. 
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. 35. At Mitdielstown is a marble with a black ground, and large 
white breeciated spots. 

36, At Cork there is a marble having a red groimd, with large white 
spots. Here also is another, mottled gray and white. 

37. At Monkstown, near Cork, the marble has a brown ground, 
mottled with gray and white spots. 

Dolomite, a variety of limestone, is only a condition of it induced 
by metamorphic action. It can scarcely be ranked among the va- 
rieties, for every part of the limestone has been alike affected by 
it In the bottom, the calciferous slate on the shore immediately 
west of the pier at Howth is changed into a dolomitic condition. At 
the top, the limestone at the summit of Belmore mountain, in Ferma- 
nagh, is a Dolomite. The general colour of it is a yellowish-brown, 
but it varies. At Bagenalstown in Oarlow it is quite black. It is 
extensive about Ballyshannon, in the vicinity of the hill of mica slate, 
which appears to have been protruded through the limestone there. It 
is usually found in connexion with, or in the vicinity of, great faults in 
the strata, and sometimes it is the matter which fills up a dyke. A case 
of this latter kind is observed on the shore, about a furlong north of the 
Martello Tower at Portmamock, in the county of Dublin, where a dis- 
tinct vertical dyke of this substance is protruded through ordinary lime^ 
stone strata. Another appears at Dangan, oil the shore a mile north of 
Bush, in this county al86. 

I have now brought my subject to a conclusion, and will only fax- 
ther say, that to Mr. Griffith we owe much. If another man had been 
employed in the public capacity that he filled in this country, we proba- 
bly never would have the ''Geological Map" of Ireland now before us ; 
and though it has some faults to be corrected, yet it exists a monument 
of a great love for his favourite pursuit, joined to a good opportunity of 
carrying it into effect; and though I differ with him on the subject of 
this paper, we know that the education of men, and the means by which 
they attain their knowledge, are so very different that it is impossible 
they could all think alike. 

On the Calp as a geological subdivision, or band of rock, I have not 
any of the writings of Professor Sedgwick or Sir Henry de la Beche, 
to quote in corroboration of my views, as I had when treating of the 
Devonian System, or the Old Bed Sandstone pf Herefordshire. The Calp 
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has been written upon only by Mr. Griffith, and no yiews but his are 
yet published on the subject. There are, however, a few sentences in 
Professor Sedgwick's Introduction, already mentioned, which are so ap- 
plicable to the present case that I shall quote them. He says : — 

'' In the progress of a rapidly adyancing science, a great and good 
workman may make a great mistake ; and if that mistake be largely 
adopted under the sanction of his name, so much the worse for himself. 
A bold generalization, ratified by a technical name, may have the pro- 
mise of some endurance ; for men hate to be dangling in doubt, and one 
who offers to the inquiring mind an apparent resting-place is sure of 
immediate fftvour. When a man has accepted a technical name, he never 
readily submits to the humiliation of parting with it ; and he will often 
diBg to nameB with more tenacity tiTbTclings to principles, which 
he never, perhaps, examined for himself, or, it maybe, never thoroughly 
comprehended. 

" The truths of nature, however, are not things mutable, and depen- 
dent on popular voice ; they are eternal. Physical mistakes, whether 
of classification and nomenclature, or of a false induction from facts im- 
perfectly observed, may last their day, but that day cannot be long 
while the spirit of inquiry is alive among mankind, and they are awake 
to the power and sanctity of philosophic truth. 

'' The higher the authority from which an error is promulgated, the 
greater is the danger to science. If I differ from a fellow-labourer, the 
greatest respect I can pay him is to tell him, plainly and honestly, 
where I differ from him, and it is no mark of respect to merge plain 
truth in mealy-mouthed words of stupid and unmeaning courtesy." 

With these views, though I undertook the task of writing this paper 
with reluctance, I thought it a duty to put forward the views I enter- 
tain on the subject of it ; to record the convictions resulting from an 
amount of experience that falls to the lot of few ; and to try to get cor- 
rected what I believe to be an error, by laying before this Society my 
reasons for that belief. 
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XXPLAKATION OF PLATE TIU. 

Fig. 1. a, a, strong conglomerate at Sybil Head, about 60 feet thick; 
the base of the Carboniferous formation dipping N. W. 60° into the 
Atlantic, and lying unconformably on the ends of the brownstone 
strata from a to ^. 

ff, m, n, h, iy supposed the original surface of the land. 

m, n, 0, Pj a fossiliferous band of rock. 

h, k, a supposed line of fault or slip. 

e, k, a greenstone protrusion at Clogher Head. 

h, k, the white part a fossiliferous band at Ferriter's Cove, sup- 
posed to have slipped down from the position m, n, on the line h, k, 
and to be the equivalent of e,p,o,d: a similar fossiliferous band at 
Doonquin Old Church ; each band a part of the original m, p^ o, n. 
See pp. 15, 16. 

At d the lithograph is defective : the white between d and the line 
n, should be shown as grit and slate, the same as between d and e. 
Fig. 2. A, B, represents the Old Bed Sandstone conglomerate ; over it 
is the Old Eed Sandstone, shown as dotted ; next the Limestone, 
white; and lastly, the Coal Eocks, shaded with close horizontal 
lines. 



a, Granite. 

h, Stratified quartz rock. 

c, Mica slate. 

d, Primary crystalline lime- 

stone. 

e, Greenstone. 

/, Amorphous quartz rock. 



ff, Gray clay slate. 

h, Gray grit. 

t, Eed clay slate. 

k, Green grit. 

/, Green chloritic slate. 

w, Brownstone. 



This plate is illustrative of a paper entitled " Kesearches among 
the Paleozoic Eocks of Ireland," by Mr. Kelly, for which see p. 116 of 
this volume. 
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EXPLANATION OF PLATE IX.* 

Fig. 1. Sketch on the. shore at Bundoraxiy at low water: h, e, d, a la- 
yine ; ^, «, a vertical fault, having the dotted part dy Old Bed Sand- 
stone, on one side of it ; the e^iaded part hy Carboniferous Slate, with 
fossils, on the other. 

Fig. 2. Sketch of section at Sjldoney, near Balljrshannon : the dotted 
part Old Bed Sandstone, the other part Umestone ; 5, dy a vertical fault 
between them, which brings the two rocks into juxtaposition at the 
surfSace. 

Fig. 3. Sketch of section on the shore at Cultra, four miles N. £. of 
Belfieust : from aioh red sandstone ; from ^ to ^ gray and black shale, 
containing scales of Holoptychius and Faleoniscus, with Modiola, and 
others ; Cy d, red sandstone ; dy e, yellow magnesian limestone ; By /, 
red sandstone ; / ^, thin beds of bluish-gray Umestone and red sand- 
stone alternating ; ^, A, red sandstone. At Cy dy Cy fy g, whin dykes, 
generally vertical. 

Fig. 4. Sketch section from Shean Hill, on the south, across a part of 
Lough Erne to Fortinode, on the north : A, a, bands of millstone grit 
on the different sides of the fault «,/, and geological equivalents; 
B, hy limestone groups, and equivalents also ; C, Cy Carboniferous Slate, 
same ; D, dy Old Bed Sandstone, same ; ^, a talus of debris at base of 
cliff adjoining the fault ; A, a part of Lough Erne. 

Fig. 5. Sketch section near Bundoran, looking 1^. W. : a, band of mill- 
stone grit ; by limestone in Dartry mountain ; e, Carboniferous slate, 
which lies in conformable succession on dy the upper part of the Old 
Bed Sandstone, which here, as in most other places, is yellowish ; «, 
Carboniferous Slate, separated from dhj a, fault ; /, limestone at Fin- 
ner Foint, the junction with e, not clear, being covered with sand. 

Fig. 6. Sketch section through the SHevebeagh mountains, from Mo- 
nagh to near Clogher, looking westward : a, by sandstones and shales 
of the Coal series alternating ; Cy Carboniferous Limestone ; dy Car- 
boniferous Slate ; e, Old Bed Sandstone ; /, Graywacke, or gray clay- 
slate and grit alternating ; y, brown grit, with red and purple shales 
alternating, the grits resembling those near Ferriter's Cove, Dingle. 

* The references to Plate YI., in pages 238, 239, 243, and 244, should have been 
to Plate IX. 
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WEDNESDAY EVENING, APRIL 8, 1857. 

D. M^Causlaitd, Esq., in the Chair. 
Db. E. Gbieftth read the following — 

irOTES EXPIiAKATOBY OE THE STTBDIYISIONS OP THE CAEBOinFEBOUS SYSTEM, 
AS LAID DOWN OK HIS LABOE ''aEOLOaiCAL MAP OP IBELAITD/' AND 
EXEMPUPIE]) IN THE SECTIONS ENGBAYED ON THE MABGIN OP THAT MAP, 
AS ALSO IN OTHEBS EXHIBITED AT SEYEBAL MEETINGS OP THE BBITISH 
ASSOCIATION FOB THE ADYANCEMENT OP SCIENCE, DUBING THE LAST 
TWENTY YEABS. 

In thfe infancy of the science of Geology geologists were in the habit of 
grouping rocks which presented some character or characters which were 
common to all the members of a general system. Thus my lamented 
Mend, Greenough, in the first edition of his " Geological Map of Eng- 
land," coloured the entire Carboniferous System of England with a light 
shade of black ; but as care^ and minute observation extended, he found 
it necessary to subdivide the system into four members, namely. Lower 
Limestone, Upper Limestone, Millstone Grit, and Coal. 

A similar process gradually took place in the colouring of my ''Geo- 
logical Map of Ireland," the first outline of which waa exhibited by me 
in the year 1813 ; and these gradual changes have not been confined to 
the Carboniferous, but extended gradually to the older sedimentary as 
well as the igneous rocks, each being introduced so as to correspond with 
the development of geological science, much exertion having been made 
by me to keep pace with modem discoveries and views, and with subdi- 
visions based as well on stratigraphical as on palseontological data ; and 
although in some localities the accuracy of the lines of division adopted by 
me, particularly those between the Old Bed Sandstone and the YeUow 
Sandstone in the north, and between the Silurian and the Old Bed Sand- 
stone in the counties of Cork and Kerry, may be liable to further consi- 
deration, and perhaps may still admit of modifications in doubtfdl cases, 
I have yet the satisfaction of believing that the last edition of my 
" Geological Map" corresponds with the views generally entertained by 
our most accomplished and experienced practical geologists. 
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Thifi Bhort history of my geological proceedings is made at the present 
time in consequence of the paper read by Mr. John KeUy at the meet- 
ii^ of the Society for the months of January and March, in which he 
endeavours to impugn the accuracy of the subdivision of the Carbonife- 
rous System of Ireland which has been adopted by me for upwards of 
twenty years. 

Previously to that period, in conformity with the principle adopted 
by Mr. Greenough and others, the Carboniferous System of Ireland was 
represented on my " GfeologicalMap'' by two colours, — ^blue and black,' — 
the first representing the limestone, and the black the Coal series ; but 
during the progress of my geological observations, made as opportunity 
offered in every part of the country, I found that, although my original 
views were correct in the gross, they were Hable to objection in detail, 
inasmuch as many localities, represented by the blue colour as limestone, 
rarely contained any calcareous rocks sufficiently pure to produce caustic 
lime when burned, which is the agricultural test of limestone; and, as 
several landed proprietors complained of my want of accuracy in this 
respect, I determined to subdivide the System, so as to distinguish the 
shales and sandstones where each occur; and I have in consequence in- 
troduced the Yellow Sandstone and Carboniferous Slate, forming the 
lowest members of the series, and the Calp, which is interposed between 
the Lower and Upper Limestone. 

In the paper just alluded to Mr. Kelly gives it as his opinion, that 
the Carboniferous Limestone of Ireland consists of one uninterrupted 
accumulation of limestone beds, interposed between the Carboniferous 
Slate at the base and the Millstone Grit at the top, and that my subdi- 
visions of the Limestone series into three, viz., the Upper and Lower 
Limestone, with an intermediate series, consisting of dark-gray shale, 
impure limestone, and occasionally sandstone, called Calp, is erroneous; and 
that no such middle term exists in Ireland or elsewhere. This is a bold 
assertion ; but by reference to plans and sections, carefully made, I have 
no doubt of being able to prove that Mr. Kelly is in error, and that my 
views, as shown in the last edition of my large " Geological Map of Ire- 
land," are correct. 

This triple division of the Carboniferous Limestone was first published 
by me at the meeting of the British Association for the Advancement of 
Science, held at Liverpool, in the year 1837; and an abstract of my 
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paper on. the subject is contained in the proceedings of the Geological 
Section C, page 88, of that year, to which I beg to refer. I haye for- 
tunately preserved the section* exhibited at the meeting, which shows 
the grounds on which my subdivisions of the Carboniferous System, as 
r^;ards Ireland, were based. 

This section exhibits the geological structure of the Carboniferous 
System for a distance of fifiy miles, in an east and west direction, com* 
mencing in the Silurian strata near Butler's Bridge, in the coimty of 
Oavan, and extending westward by Belturbet to Slieve Bushen moun- 
tain, crossing Cuilcagh mountain, the valley of the Shannon, Lackagh, 
cmd Benbo. mountains, and terminating on the sea-shore at the western 
base of Benbulben mountain. 

In the neighbourhood of Butler's Bridge the Silurian strata are 
eovered unconformably by strata of yellow sandstone, which are succeeded 
by a band of Carboniferous Slate, and afterwards by the Lower Limestone, 
which near Drummany Lough, two miles west of Belturbet, is succeeded 
by alternating beds of shale and impure limestone of the Calp series, 
together with gray and occasionally reddish sandstone. These strata 
extend westward from Drummany Lough, by BaUyconnell, to the base of 
Slieve Eushen, for a distance of about four miles, where they are succeeded 
by the gray splintery Hmestone (Upper Limestone) of Slieve Rushen, 
which in this locality is upwards of 400 feet in thickness. This Hme- 
stone is capped on the summit of the moimtain by sandstone belonging 
to the Millstone Grit series ; descending to the westward, we lose the 
mUstone Grit, and the Upper Limestone appears again at the surface in 
the line of section ; and further west we find the calp and shale cropping 
out from beneath it, and forming the valley of Swanlinbar, which is alto- 
gether composed of the Calp series ; from whence it extends northward 
to Florence-court, where it terminates, and the subjacent Lower Lime- 
stone commences, and continues to EnniskiUen. In a south-western 
direction from Swanlinbar the Calp extends to Ballinamore, in the county 
of Leitrim, where we again find the Lower Limestone cropping out from 
beneath it. 

Here let us pause to consider the result of what has been shown. 
• 

* For a portion of the flection alluded to above, as well aa for others referred to in the 
following observations, see Plate X. 

V0L.VIL 2H 
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We find that to the east of Sliere Riuhen the Calp series rests on the 
Lower Limestone at Drommany , and is covered by the Upper Limestone 
at Ballyconnell ; again, in a north and south direction^ at right angles to 
the section, we find that the Lower Limestone, extending southward 
firom Enniskillen, is covered by calp and shale near Florence-court, from 
whence it continues, in a southward direction, to Ballinamore, where it 
rests on the Lower Limestone of the valley of Leitrim. In fiact> the 
Upper Limestone of Slieve Bushen is entirely surrounded by the Calp 
series, which is itself surrounded by subjacent Lower Limestone, for a 
ciroumference of thirty-six miles : and thus in this case we have a suc- 
cession of concentric circles, each surrounding the other, in an ascending 
order from the Lower Limestone by the Calp to the Upper Limestone, 
proving the triple subdivision of the Carboniferous Limestone System, as 
originally described by me, to be correct; and consequently Mx, Kelly's 
view that theCarboniferous Limestone of Ireland consiBts of one undivided 
series, based as it is on the occurrence of supposed faults, is erroneous 
and untenable. Continuing the section westward, the Calp of the valley 
of Swanlinbar is succeeded by the Upper Limestone of Cuilcagh moun- 
tain, which, as at Slieve Eushen, is capped by the Millstone Qxit ; and, 
BtUl proceeding westward, the same series crosses the valley of Lough 
Allen by the source of the Shannon, and thence by LugnaquiUa and 
Lackagh mountains, each of which contains a bed of coal near the sammit. 
To the west of Lackagh mountain the Upper Limestone crops out from 
beneath the Millstone Grit, and descends into the valley of Manorhamilton, 
where the Calp series is again well exposed, as well aa a portion of the 
Lower Limestone, the remainder having been cut off by the protrusion 
of the granite ridge of Benbo mountain, but which, in continuation in a 
south-western direction, extends to CoUooney, &c., in the county of 
Sligo, where it is ftdly developed. 

To the westward of the Benbo ridge we have again the Upper Lime- 
stone, and beneath it, in the remarkable valley of Glencar, there is a fine 
exhibition of the calp and calp shale, which on the west side is again 
succeeded by the Upper (or splintery) Limestone of Benbulben. This 
rock forms the upper portion of this lofty mountain, the table summit of 
which is characteristic of the district. 

Descending westward from Benbulben, we find the strata beneath the 
Upper Limestone to consist — ^first, of a series of beds of calp and shale, 
800 feet in thickness, under which, for the first time in this line of section. 
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we have a considerable deyelopment of gray sandstone, which in this loca- 
lity extends down to the sea-shore, and beneath which, to the northward, 
there is a considerable thickness of beds, consisting of alternations of calp 
and shale, similar to those which He above it. These strata are well 
exposed to view on the west coast of the counties of SHgo and Leitrim, 
extending northward for upwards of sixteen miles from Qlencar, by Ben- 
hulben, to Dartree mountain, near Bundoran ; thence for fifteen miles, 
in an eastern direction, by Garrison and BeUeek, to Lower Lough Emcy 
and afterwards in a southern direction, for fourteen miles, from OhurchiU, 
by Derrygonnelly and Belmore mountain, to the Amey river, near Flo- 
rence-court, where it gradually thins out. And thus we have a total 
length of thirty-five miles, in a northern, eastern, and southern direc- 
tion, in which these remarkable sandstone and shale beds are fully 
exposed for examination to the geological observer. 

Li the line of section engraved on the western margin of the '* Geo- 
logical Map," which passes over the summit of Dartree mountain, at an 
elevation of 1 712 feet above the level of the sea, and which extends north- 
ward to Ballyshannon, &c., we find that the Upper or splintery Limestone 
gives a thickness of 500 feet ; the Upper Calp Shale beneath it, 500 
feet ; the subjacent sandstone beds, 800 feet ; the Lower Calp Shale, 
500 feet; and the Lower Limestone, extending northward from Bun- 
doran to Ballyshannon, 600 feet, making a total thickness in this 
locality of 2900 feet, of which 1800 feet belong to the Calp series. But 
this is an unusual development, as in other cases the thickness does 
not exceed half that amoimt, the variation in this respect being caused 
by the gradual thinning out of one or more of the members, particularly 
of the sandstone, which at the opening of Glencar, at the southern base 
of Benbulben, commences in the form of a wedge, having shale and 
impiu*e limestone beds both above and below, and gradually thickens as 
it extends northward ; and a similar occurrence takes place near the 
southern termination of the Amey Kiver. Thus the eastern escarpment 
of Glenkeel mountain, south of Derrygonnelly, and ten miles north of the 
Amey Biver, gives nearly a similar section to that of Dartree mountain, 
presenting the Upper Limestone, the Upper Calp, the Sandstone beds, the 
Lower Calp, and subjacent Lower Limestone at Ely Lodge, onLough Erne* 
Here the Sandstone beds are of considerable thickness ; but to the south- 
waard they gradually diminish, and, after passing the Amey River are 
no longer visible, having thinned out, as at Glencar, and are lost in the 
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uman of the Upper andLower Calp series; and fhese united beds continiie 
fhence thiongh Florence-court to the valley of Bwanlinbar, in which no 
beds of sandstone have been observed. 

The vaiiable thickness of the sandstone beds and their general fiigi- 
tive character are familiar to geological observers ; but the facts here 
related afford a remarkable example. 

On the nuDgin of the last edition of my large *' Geological Map of 
Ireland" I have given a section which ezMbits the entire suite of the 
Carboniferoas System of Ireland, and which passes through the larger 
portion of the same district, but nearly at right angles to that exhibited 
at Liverpool, which I have just described. This section was exhibited 
at the meeting of the Britisih Association held at Manchester in the year 
1842, and it clearly shows the relative positions of the different members 
of the series; and it is the accuracy of this section which is endeavovred 
to be impugned by Mr. John Kelly, who conceives that the shales and 
sandstones, as there represented by me as belonging to the Calp series^ 
really belong to the Old Bed Sandstone, and the equivocal position in 
which the strata occur is accounted for by him by a great east and west 
fiault, extending from the north-west end of Lough Erne to the sea-coast 
south of Bundoran, in the county of Donegal. But there are no grounds 
for this supposition. No doubt there is a fault, of trifling character, 
having a north and south direction, visible near the coast south of Bun- 
doran ; but in this case the strata, on both sides, belong to the same Calp 
series, as described by me, wMLe its north and south direction contri- 
butes nothing towards sustaining Mr. Kelly's assumption of the great 
&ult extending westward from Lough Erne to the sea-coast near Bun- 
doran ; and the only argument he has brought forward in support of his 
opinion is, that the level of the millstone grit at Shean Hill, on the 
south side of Lough Erne, is 1135 feet above the sea, while the mill- 
stone grit on the north shore of Lough Erne is only 150 feet above the 
sea ; and, arguing on this difference of 985 feet, he assumes that a down- 
throw of about 1000 feet has taken place between the north and south 
shores of Lower Lough Erne. But Mr. Kelly's basis for the argument has 
no foundation, because the strata on the north shore of LoughEme consist 
of yeUow sandstone, and not of millstone grit. If Mr. Kelly has not 
himself examined this district with a view of ascertaining whether his 
fabric of faults was well founded, and if, in default of his own observa- 
tions, he depended on published data supplied by me, he should have 
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referred to the latest edition of my '< Geological Map," or, indeed, to 
any publication of that document, even to the comparatiTely imperfect 
small one first published in the ''Atlas" attached to the '' Irish Eailway 
Commissioners' Eeport," in which the country forming the north shore 
of Lower Lough Erne is represented as belonging to the Carboniferous 
Limestone series, and not to the miUstone grit. No doubt in the printed 
geological ''Outline" itself, owing to a want of accurate information at the 
time, and basing the supposition on the occurrence of a thin bed of coal, 
it is mentioned that a miUstone grit district extended from Drumquin 
'* towards** Lough Erne ; but no just conclusion can be drawn that the 
expression " towards Lough Erne" has the signification of the expression 
" to Lough Erne ;" and had Mr. Kelly examined any of my published 
Maps, he could not have fallen into error in this respect. But I must 
confess that it appears to me to be unusual as well as imaccountable that 
the data used by Mr. Kelly, in his endeavour to overthrow the system of 
geological classification adopted by me, should have been derived, not &om 
any of my more recent publications, but from a hasty "OutUne," written 
nearly twenty years ago. Should he not in such case have investigated in 
the field the grounds on which his theory of gigantic faults is based ? 

I will now refer to a paper read by me at the meeting of the British 
Association held at Cork in the year 1843, in which I described in detail 
the strata which occur on the north shore of Lower Lough Enie, extend- 
ing in an eastern direction, an abstract of which will be found in the 
" Proceedings" of that year. Section C, page 42, from which I may 
quote the following : — 

" Mr. Griffith next described the district situated to the north-east of 
Lough Erne, which contains a great variety of strata, belonging to the 
Carboniferous, the Silurian, and the Mica Schist Systems. The suc- 
cession of the strata as they occur in this interesting district was exhi- 
bited in two sections, one of which extended from the Mica Schist 
District of the county of Donegal, north of Fettigo, across the limestone 
and sandstone valley of Pettigo, Kesh, aad Edemey ; it afterwards tra- 
verses the brownish-red conglomerate and sandstone district of Lisnarick 
and L'vinestown, and, in continuation, the dark-gray slate district of 
Lisbellaw, which contains Silurian fossils ; from whence it is contiaued 
across the limestone valley of Brookborough, thence over the Slievebeagh 
mountains, and terminates in the graywacke slate district of the coimty 
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of Monaghan, — ^thus exhibiting the stnicture of the coxuitry for a length 
of forty-two miles. 

** Commencing at the northern extremity of this, the most southerly of 
these sections, — that near Pettigo, — we find the mica schist covered in 
an unconformable position by a bed of red conglomerate, about fifty feet 
in thickness, which is succeeded by beds of yellow sandstone, alternating 
with dark-gray shale, and occasional beds of dolomitic limestone. The 
shale contains the casts of plants, and also in &hmi6aiiceModiolaMac(idamu 
These strata are about 150 feet in thickness. Above we have altema- 
nations of dark gray shale with occasional beds of gray sandstone, and a 
few beds of calcareous clay ironstone, sixty feet thick. This mass of 
shale and sandstone is succeeded by a s^es of beds of blue limestone, 
occasionally alternating with dark gray shale and yellowish-gray sand- 
stone, 500 feet in thickness. It is remarkable that a thin bed of coal, 
half an inch thick, is included between two of the limestone beds at the 
base of this division. The limestone is frequently dolomitic, and, as is 
usual in such cases, fossils are of rare occurrence. Above we have a 
succession of beds, consisting of alternations of limestone and dolomite, 
about 100 feet in thickness, followed by alternations of dark gray, im- 
pure limestone, and black and gray shale, 300 feet thick, on the top of 
which we have beds of gray siUceous limestone, about sixty feet in 
thickness. These calcareous strata are succeeded by a great accumulation 
of beds, consisting of gray sandstone and shale ; in some places the sand- 
stone, and in others the shale, predominates, the whole being interspersed 
with occasional beds of impure limestone, amounting altogether to a 
thickness of about 700 feet. The shale contains in abundance Moddola 
Macadami, and the usual fossils belonging to the shale beds. 

"These strata are followed by others very similar in character, 
excepting that the sandstone rather predominates. In the lands of 
Formil, close to the village of Tubbermore, a bed of highly carbonaceous 
shale, with two inches of bituminous coal, occurs in the sandstone. The 
shales produce the same Modiolas, Pectens, &c., as those lower in the 
series ; but on the lands of Drumcurren, on the left bank of the river 
Eanagh, numerous casts of the scales oi Holoptyehiua Portloekii, accom- 
panied by a single specimen of Pceoilodus, occur ; also plants identical 
with those of Kilcummin Head, particularly iheSphenopteris linearis , and 
a small-leaved plant, apparently a facoid. 
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''Above the fish-scales, and approaching the great or Lower Limestone, 
the shales were found to contain fossils indicative of the Carboniferous 
Slate ; but owing to the unusual abundance of sandstone which accom- 
panies the shale, it is difficult in this locality to draw with certainty the 
Hue of separation between the Carboniferous Slate, or Lower Limestone 
shale, and the Yellow Sandstone. The thickness of this upper portion of 
the series may be about 1200 feet: thus making the whole series, in- 
cluding the YeUow Sandstone and Carboniferous Slate, about 2900 feet 
in thickness. To the east of the village of Kesh and Ederny, Carboni- 
ferous Slate is succeeded by the Lower Limestone, the thickness being 
about 700 feet, «0nd this again by the calp shale and calp sandstone.'' 

I shall not dwell longer on this part of the subject, fiirtlier than to 
state, that in no part of Ireland is the entire suite of the Carboniferous 
system so well or so clearly developed as in the formation surrounding 
the Connaught millstone grit district, situated in the counties of Leitrim, 
Eoscommon, SHgo, and Fermanagh ; and, as a convincing proof of the 
accuracy of my section through this district, as shown in the section 
engraved in the margin of my " Geological Map,'' I shall now exhibit a 
section on a larger scale, careMly made, in which the succession is 
perfect, and where the actual contacts have been careftdly observed, 
and in which line no important fault has been discovered, nor can such 
exist. This section, in fact, forms a portion, though it has not been 
taken in the precise line, of that engraved on the margin of the "Map." 
Commencing in the MiUstone Grit series of Dartree mountain, it extends, 
in a north-western direction, to the metamorphic Mica Schist, situate to 
the east of Ballyshannon, and in continuation still in a north-western 
direction; leaving the Mica Schist, the section crosses the Lower Lime- 
stone, which is again succeeded by the lower calp shale, which in this 
case, as at the base of Dartree mountain, is followed by the calp sand- 
stone of Kilbarron, the contacts of the different series of rocks having 
been in each case accurately observed. 

Mr. Kelly in his paper describes the Slievebeagh mountains, which 
occupy the northern portion of the county of Monaghan, and south of the 
county of Tyrone, as belonging to the Millstone Grit series, in conse- 
quence of the strata resting on limestone, and consisting at the base of 
alternations of impure limestone, succeeded by beds of sandstone ; and 
he supports his view by the statement that the strike of this mountain 
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ridge ifl parallel to the strike of tlie Coal series of the west of Scotland; 
but he appears never to have reflected that the Lower limestone^ which 
supports his supposed millstone grit to the south of lisnaskea, in the 
county of Fermanagh, also supports similar strata to the west of Lough 
Erne, which, as already mentioned, are succeeded by the Upper Lhne- 
stone and the Millstone Grit of Bliere Bushen mountain, — ^the breadth of 
the subjacent Lower Limestone between the calp of Lisnaskea and that 
at the base of Blieve Bushen being but three miles, as may be seen by 
reference to the *' Geological Map." But I feel certain that no geologist^ 
who has exammed the country, wiU agree with Mr. John Kelly in regard 
to the geological position of the Blierebeagh mountains, but wiU decide 
with me that it is rightly refeired to the Calp series. 

I shall now exhibit a section extending, in a south-eastern direction, 
from the Silurian strata at Lisbellaw, in the county of Fermanagh, across 
the Lower Limestone yalley of Clogher, thence over the Slievebeagh moun- 
tains, which, in continuation, crossing the Lower Limestone vaUey of 
Monaghan, terminates in the Silurian strata of Scof s-house, west of the 
town of Honaghan. 

This section, in £eu^ forms the continuation of the section already 
described at the meeting of the British Association held at Cork in the 
year 1842 ; and I shall quote from the abstract of my paper which refers 
to the Slievebeagh section : — 

** At Lisbellaw the Silurian rocks are succeeded unconformably by 
strata belonging to the Yellow Sandstone series, which is here very im- 
perfectly developed, owing probably to its being cut through by the 
projection through it of the Silurian series. The Yellow Sandstone is 
followed by the Carboniferous Slate, and this again by the Lower Lime- 
stone, and, in continuation, by the calp and calp sandstone of the Slieve- 
beagh mountains, from beneath which, in an eastern direction, we find 
the Lower Limestone and Carboniferous Slate appearing at the surface in 
the vaUey of Monaghan, and terminating imconformably on the gray- 
wacke slate, which bounds that vaUey to the south-east." 

I shall not enter into any description in regard to the several other 
Calp districts laid down in my '' Geological Map," as I know that the 
greater number of them have been examined by several distinguished 
geologists belonging to our Society ; and I shall leave it in their hands 
to decide between Mr. Kelly and myselfl But as I am not aware that 
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any of them hare as yet had an opportunity of examining in any detail 
the Carboniferous System of the counties of Donegal, Cayan, Fermanagh^ 
Leitrim, Sligo, and Eoscommon, I thought it desirable to make this 
short communication in reference to that district. 

I shall only further remark, in regard to the Carboniferous System of 
the south of Ireland, where the Calp is frequently wantiag, that it is well 
developed in the county of Limerick, along the eastern boundary of the 
great Millstone Grit district of Munster, and I have prepared a section of 
the series, extending from the Old Bed Sandstone of Fallaskenry, on the 
south side of the river Shannon, in a western direction, to the anthracite 
beds south of Loughill, in which the entire suite of rocks into which I 
have subdivided the Carboniferous System are clearly exhibited, namely, 
the YeUow Sandstone resting conformably on the Old Eed Sandstone, the 
Carboniferous Slate, or Lower Limestone shale, the Lower Limestone, the 
Calp, and the Upper Limestone, the last being again succeeded by the 
Millstone Grit, which in this locality contains thin beds of anthracite ; 
and I may mention, that in this section the Calp series consists, as usual, 
of alternations of blackish-gray, impure siliceo-argillaceous limestone, and 
dark gray shale, the thickness being about 800 feet 
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My friend, Mr. Kelly, having in his paper lately read before this 
Society thrown some doubts on the existence of the group of rocks 
known as the Calp, which occupies a conspicuous place in Mr. Griffith's 
Map, and is shown as a distinct division on the lately published Maps 
of the Geological Survey, — I feel compelled to offer a few observations 
respecting it, I do this the more readily as Mr. KeUy endeavoured to 
prove that what was called Calp was in reality Coal-measures, — an 
assertion which would have such mischievous practical consequences 
that it is necessary its error should be immediately pointed out. 

The lower part of the great Carboniferous formation has several dif- 
ferent types in different parts of the British Islands. In Ireland these 
different types are three, that, namely, of the south, that of the north, 
and that of the centre. In the extreme south, namely, in "Waterford, 

Vol. VII. 2 1 
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Cork, and Kerry, the GarboniferouB LimeBtone forms one group, having 
undemfiath it a set of rocks which hare two very different types m two 
different districts, and over it a set of dark shales and olive-coloured 
sandstones, containing some thin beds of coal, and therefore called Coal- 
measures. In coming towards the north, namely, into limerick on the 
one side, and Kilkenny on the other, it becomes possible to subdivi<ie 
this single group of Carboniferous Limestone into three sub-groups, lower, 
middle, and upper, — ^the middle receiving the provincial term of Calp. 

The sole invariable distinction on which this subdivision rests is one 
of colour, — ^the Calp in the districts above named being invariably da<rk^ 
coloured, generally nearly or quite black; while the upper and lower 
limestones are commonly gray, sometimes dark gray, s(»netimes nearly 
white. This Calp, then, is a mere local subdivision depending on Htlio- 
logical distinctions, and is not to be looked at as a geological formation, 
the equivalents of which are to be soi^ht in other localitLes, or to be 
determined by separate suites of fossils. Its dark colour seems to be 
the result chiefly of earthy, more or less carbonaceous, matter being 
mingled with the limestone, sometimes in such proportion as to prepon- 
derate over the calcareous matter, so much that the stone would be no 
longer fit for burning into lime; sometimes to such an extent as to 
become mere shale, and beds of dark shale are generally found in greater 
or less thickness alternating with the limestones throughout the Calp 
districts of Kilkenny and Limerick. 

The occurrence of so much earthy sediment in the old seas, of course, 
was un&vourable to the life of the clear-searliving animals, whose re- 
mains are found in the pure limestones; while other creatures who 
preferred a muddy sea, such as Posidonia, &c., inhabited it instead. 
Generally, however, the Calp is poor in fossils, though, locally they do 
occur; and where the Calp is merely a dark limestone, I am not aware 
of its having any essential palaeontological peculiarities— except paucity 
of fossils — different from those of the upper and lower limestones. 

In the second Fart of the sixth volume of our Journal, my former 
colleague, Mr. Andrew Wyley, has described the constitution of the Car- 
boniferous formation of Kilkenny so accurately and well as to render it 
unnecessary for me to go over the same ground. I have only to say, that 
the one-inch maps of the district are now published, and to be had at 
Messrs. Hodges and Smith's; and to point to those on the wall, as 
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pieeented to Qaa Socie^ by Sii B. I. UaichiEon on 

the part of h» Maje^s Qovemment^ and al» t^i i | 

the Bection throngb Gowran, which Mr. Du Noyer 

has constracted for me, from f^e Bix-iiich data ntapa ' ' 

preserved in our office, in support otMx.'Wylefa qqh- 
olusions. This sectioo, however, would induce me 
to diminish the thicknesB assigned to the groups by . •. 
Mr. "Wyley, and to give the following as more pro- ^"^"s 



FeeL 

7. Coftl-measuies, . . upwards of IflOO 

6. Upper Limestone, 1000 

5. Middle (or Calp) limestone, . . 606 

4. Lower Limestone, 1000 

3. Lower Limestone Shale, or C^bo- 

niferous Slate, 150 

2. Trpper01dRed8andstone,orTellow 

Sandstone, 250 

■ 1. Lower Old Red Sandstone, ... 800 

Total Qiicknesa, 4300 

This thickness is one-thiid less than that given 
by Mr. Wyley in If 08. 4, 6, and 6, aad two-thirds less 
in No. 3. As groups 1 and 2 are evidently thimiiTig 
out towards the north, it is possible that group 8 
is thinner in the above section than it is further soutJi, 
where Mr."Wyley took his data from. 

About eighty miles due west of Gowran is the vil- 
lage of Foynes, on the south bwik of the Shannon, and 
in that neighbourhood the constitution of the Carbo- 
m&roMB formation is very similar to that of Elkenny. 
The diatriet is now being surveyed by lb. G. H. Kina- 
han, and, although not yet complete, yet from an in- 
spection of bis work last week, and going over the 
ground together, we airived at the following con- 
clusions : — 
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The CarboniferoxLB formation on the south side of the Shannon, be- 
tween Pallaskemy and Foynes, is composed as follows :— 

Feet 

6. Coal-measures, ••••...« upwards of 1000 

5. Upper lamestone, 250 

4. Middle dark Limestone and Shale (Calp), . . • 1400 

3. Lower Limestone, gray, 1500 

2. Lower Limestone Shale (Carboniferous Slate), • » 350 

1. Yellow Sandstone, 100 

Total thickness, 4600 

1. Base not seen ; yellowish grits and sandstones ; sometimes calci- 
ferous, with a few reddish beds below : ascending, they alternate with 
beds of dark shale and compact limestone. Fossils, plant stems and 
firagments, Encrinite stems, Modiola Maeadamt, and other biyalves. 

2. Black shales, sometimes calciferous, passing up into alternations 
of shale and argillaceous limestone ; flaggy, and often nodular and con- 
cretionary. Fossils, fucoid beds, Michelinia and other corals, Encri- 
nites, Fenestella, annelid tracks, Pecten, Spirifer, Producta, &c. 

3. Lower Limestone. — ^Massive light-gray limestone, with, both at 
top and bottom, a purple band having red shale partings. The lime- 
stone much jointed; stratiflcation often obliterated ; bands of grey chert 
at base of group. Fossils very abandant; beautifal cephalopodous and 
other univalves in upper portions. 

4. Calp Limestone. — ^Dark blue, sometimes black, compact limestone, 
with partings of dark shale, and thick beds of dark gray shale in lower 
portion ; chert abundant throughout; bands and nodules'of white chert 
at base ; bands of black chert in other portions. Fossils, a few Products 
and Spirifers ; Encrinite stems abundant in patches, occasionally Euom- 
phalus, &c. 

5. Upper Limestone. — ^Thin, flaggy, light-coloured limestones, no- 
dular, and full of concretions of gray chert, on which rest a few very 
thick beds of massive pale-gray limestone, capped by thinner beds, 
which, near the top, are separated by seams of black shale, sometimes 
sandy, the limestones themselves becoming darker in colour. Fossils, 
Encrinites very abundant; Product®, Spirifers, and some univalves. 
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6. Coal-meajsures. — ^Black indurated shale, passing up into alterna- 
tions of dark shale with brown and olive-green fine-grained grits, the 
shale sometimes becoming purple. Fossils, Fectm pappraceus, Gonia- 
jdtes, &c., with coal plants higher up. 

In one locality — ^townland of Lisgordan, N. of Cahermoyle — ^we 
procured beautiftil seams of Wavellite in the shales near the base of 
No. 6. 

l^ear Limerick, the beds of No, 4 greatly resemble those about 
Dublin ordinarily known as Calp. Towards the west these seem to be- 
come more purely calcareous, as they probably, do also towards the 
south, so that, eventually, their distinctive characters become oblite- 
rated. Between Shanagolden and Eoynes they may be distinctly seen 
to pass under the comparatively thin group of the upper Limestone, as 
in section "No. 2. 

WEST EAST 

^ P/WKMORE 

FARM 

«».^^^.«.^^^.»»^»^ 1 M=MKENNY^ ROAOFfOM 

COAL tLjLLlZL^iJOliPll ^.1"... QUARRIES **:l5L'^£iS9JrPJF'* 

MEASURES 




TO F0YNE5 



MPPER LIMESTONE ICALP, OR MIDDLE UMESTONE 



Section No. 2. 
Scale, vertical and horizontal, = 6 in. : 1 mile. 



The thinning ont of the Upper Limestone on the west side of the 
county of Limerick is very instructive, as suggesting the possibility of 
its J^ TiiTiTiing out altogether in some localities. Possibly this may be the 
true iaterpretation of the great thickness of the Calp of Dublin. It 
may be, that all the upper portion of the Carboniferous Limestone here 
assumes the Calp character, and that the Coal-measure shales would 
rest upon the Calp of the central counties of Ireland, without the inter- 
vention of any upper Limestone ; or the upper Limestone may come in 
its true character, as a Ught-gray fossiliferous limestone, only in local 
patches, as suggested in the County or Index Geological Map of the 
county of Dublin. 
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WEDNESDAY EVENING, MAT 18, 1867. 

Pbofbssob ApjoHKy U.D., F.B.S.y U.KI.A., in the Chair. 
Rby. Fbofesso£ Hattghton read the following paper— 

ON THE fiUJCEO-FELSPATHIG BOCKS OF THE SOUTH OF UOEXAJSTD. 

It is well known that siliceo-felspathic trap rocks of a peculiar kind are 
found in the mining district of the Oyoca, county of Wicklow, and in the 
miniTig district of Bonmahon, in the south of the county of Waterford ; 
and the recent investigations of the Geological Survey in the west of 
Kerry and Cork have brought to light the existence of great quantities 
of similar rocks in the neighbourhood of KUlamey, and in the moun- 
tains to the westward stretching to the south of Kenmare Bay ; and it 
is not at all improbable but that these remarkable felspathic rocks may 
in this district be associated with the copper lodes, which have proved 
so productive in the Berehaven or Allihies Mine. These rocks have a 
general resemblance to each other in all these districts, and when once 
seen and recognised, cannot be easily mistaken for any other description 
of rock ; they are of a pale-bluish or greenish-gray colour, weathering 
white to the depth of several inches, slightly translucent on the edges, 
of conchoidal fracture, and sharp metallic ring under the hammer. 

The Cornish miners who are acquainted with the mining districts of 
Wicklow and Waterford consider these rocks as the equivalents of their 
own Elvans, to which they bear no external resemblance, though it 
cannot be denied that they appear to exert an equally fetvourable influ- 
ence on the productireness of the metallic lodes with which they are 
associated; and the results of my analyses prove that they have an inti- 
mate relation to the granitic rocks in their chemical and mineralogical 
composition. The resemblance in composition to some varieties of gra- 
nite is, indeed, so striking, that it requires but a slight eflbrt of the 
imaginatioti to conceive them as granites cooled under peculiar circum- 
stances, which prevented the development of the usual crystalline 
structure. 

In some cases, however, these siliceo-felspathic rocks appear to be 
deposited in stratifled beds, conformable to the slates and felspathic ash- 
beds with which they are found associated. This is particularly the 
case in the Ovoca district, where the mass of felspathic rock is found to 
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lie between dark sofb slates of the Silurian age, and has never been ob- 
served to penetrate these slates in dykes. 

I shall now proceed to the discussion of the analyses of these rocks 
from the Wicklow, Waterford, and Killamey districts respectively : — 

1. Silieeo-fehpathie Rocks of the Vale of Ovoea, count tf of Wiehlow, 

The cupriferous and pyritous lodes of this district have a N.E. and 
S. W. bearing, and an underlay to the S. E. They appear to be nearly 
conformable to the planes of bedding of the slate in which they occur \ 
and they are overlaid to the S. E. by a thick mass of siliceo-felspathic 
rock, which rises into the remarkable hill called the Bell Eock, on the 
west side of the Ovoca. The lodes are all dislocated by a left-handed 
heave, coinciding apparently with the direction of the Ovoca Valley, 
and the felspathic rock partakes of this movement of the lodes. It has 
a Btrati£ed character throughout, and in places, as near the Tigroney 
Mine, it assumes completely the character of an ashy-slate, weathering 
perfectly white. 

I obtained specimens of the Bell Bock from Mr. Edward Barnes, 
Resident Director of the Wicklow Copper-Mine Company, which were 
procured by blasting two or three feet into the rock, so as to obtain a 
portion quite free from the action of the weather. The specimens are 
of a pale-greenish coloiur, exceedingly hard, striking fire freely under 
the hammer ; but, when subjected to long-continued action of the re- 
ducing flame of the blow-pipe, melting slightly on the edges, particu- 
larly in the neighbourhood of the minute specks of siHcate of iron which 
appear here and there through the body of the rock. 

The following analysis will serve to give an exact idea of the com- 
position of this rock, which is more siliceous than the felstones of Wa- 
terford and Killamey : — 

Per cent: Atoms. 

Silica, 81-36 . . 1-808 

Alumina, 7*86 0-151 V ^ .g^ 

Peroxide of iron, . . . 3-32 0-041 J 

Lime, 0*99 0-035 

Magnesia, 0-45 0-022 , q.oac 

Potash, 3-09 0-065 

Soda, 2-63 0-084 

99-70 
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It is eyidenty from this analysbi that the atoms of protoxides and 
peroxides are about equal in quantity, and that the rock may be repre- 
sented by a mixture of felspar and quartz : — ' 

Q + r = 1-808, 
r = 0-199. 

From these equations we find that its mineralogical composition is 
as follows : — 

Percent. 

Quartz, 45*54 

Orthoclase felspar, 54*16 



99-70 



2. SilioeO'fehpathio Rocks of Knoohmhony county of Waterford. 

The felspathic rocks of Enockmahon are intimately associated with 
the copper lodes which have rendered that locality famous, and occur 
abundantly on the shore below the village of Bonmahon, in prismatic 
masses of a columnar structure, which have received the name of the 
Bishop's Library. These rocks occur also, and are well shown, in a 
cutting for a tram-road connecting Tankardstown with Enockmahon 
Mine. In this latter locality they occiur stratified conformably with 
the brown fossiliferous Silurian slates which are foimd at the Tank- 
ardstown Mine. The following analysis is of a specimen taken from 
the stratified siliceo-felspathic rocks of the cutting of the tram-road : — 

Per cent. Atoms. 

SiHca, 77-20 . . 1*715 

Alumina, 6-54 ^'^2^\oi99 

Peroxide of iron, . . . 5-82 0*073/ 

Lime (carbonate), . . . 1*81 

Magnesia, 0*60 0*030 

Potash, ...... 8*69 0*078 } 0-206 

Soda, 3*03 0*098 

Water, 1*12 

99*81 
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This rock, like that at BaUymmtaghy county of Wicklow, is a com- 
pound of quartz and felspar. If it be regarded as a sedimentary rock, 
it must be considered as a trappean ash, composed of felspar and fine 
quartzose mud, with a slight admixture of carbonate of lime. Its mi- 
neralogical composition is as follows : — 

Percent. 

Quartz, 40-81 

Orthoclase felspar, 67*19 

Carbonate of lime, 1*81 

99-81 

3. Stlieeo'fehpathie T^aps of Benaunmore, county of Kerry. 

' The homstones, or siliceo-felspathic rocks of Benaunmore, occur in 
splendid columns, many of which, as described by Mr. Foot, of the Geo- 
logical survey, are 200 feet in length. The rock is more translucent 
than the felspathic traps of Wicklow or Waterford already described, 
and presents more of the character of a truly igneous product. Its 
analysis gave the following results : — 

Percent Atoms. 

Silica, 71-52 . . 1-554 

Alumina, 1224 0-2381^.277 

Peroxide of iron, . . . 3-16 0*039 J 

lime, ' . . 0-84 0-030 

Magnesia, 039 0019 i ^.273 

Potash, 5-65 0120 

Soda, 3-36 0109 

Loss by ignition, • • . 1-20 

98-36 

This rock, like the others already discussed, is a compound of quartz 
and felspar ; and it is easy to calculate the proportions of the two mine- 
rals as follows : — 

Per cent. 

Quartz, 20-51 

Orthoclase felspar, 77*85 

98-36 
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From the fact, that the felspathio trap of Benauiunoie occtus in 
columnar masses, it may be inferred to be probably of igneous origin : 
it is massiye, fine-grained, with rounded specks of quartz (globuliferous), 
and small occasional facets of felspar ; brittle, of conchoidal fracture, 
somewhat lamellar, and translucent on the edges, with a ringing clink, 
and striking fire freely when struck with the hammer. 

I have lately had an opportunity, in conjunction with Dr. Wilde of 
Dublin, of examining a very large number of stone implements found 
in various parts of Ireland, and I find that the different varieties of 
siHceo-felspathic rocks were carefcdly sought out by the makers of these 
implements. Among the most common varieties so used are the pure 
pale-green felstone, and a mottled porphyritLc variety of the same kind 
of rock, streaked with pink felspar and dark-coloured metallic horn- 
blende. 

In the collection of stone implements preserved ia the Museum of 
the Eoyal Irish Academy, there are also a number of stone implements 
from Jamaica, foUned of the same kind of felstone, which would appear 
to have been particularly well suited to the purposes to which such im- 
plements are supposed to have been appHed. 

The felstones and siliceo-felspathic rocks of Ireland are only locally 
abundant, and as the weapons made from this kind of rock are found in 
aU parts of Ireland, it is conjectured by antiquarians that an extensive 
trade in, and manufacture of, these felstone celts and weapons must 
have existed in former times in Ireland. This tx^e, if such existed, 
must have been confined to Ireland itself, as there is scarcely a single 
stone implement in the collection of the Irish Academy which cannot 
be readily identified as made of an Irish rock ; and in many instances 
the locality from which it was obtained can be assigned with tolerable 
accuracy. 



LETTEE FBOM M. ADOLPHB BBONGBIAST TO DB. OSIFFITH. 287 



WEDNESDAY EVENING, JUNE 10, 1867. 

Edwasb Wbight, LL.D., M.E.I.A.y in the Chair. 

The following gentlemen were duly elected Members of the So- 
ciety : — 

1. Robert Crawford, Esq., C.K 

2. (George Fhayre, Esq., C.E. 

3. Alexander Tate, Esq., C.E. 

4. R H. Frith, Esq., C.E. 

RiCHAKD Gbifpith, LL.D., read the following — 

I.ETTEB FBOM H. ADOLFHE BB0KOinJlB,T TO DB. GBOTITH, ON THE EOSSO^ 
PLAITES WHICH HATE BEEN BISCOYEBED JK THE BOCES AT THE BASE OF 
THE CABB0NIFEB0T7S SYSTEM IN rBELANB : COMMUNICATED TO THE SOCIETy 
BY THE LATTEB. 

Paris, 5F4vrier, 1857. 

MoNSiEUB, — J'ai regu dans le'courant du mois de Decembre les 
^chantillonB de plantes fossiles que vous avez bien voulu m'addresser, 
ainsi que les lettres et les dessins qui les accompagnalent. Je les ai 
imm^diatement examines avec beaucoup d'attention, et je vous prie 
d'agr^er tons mes remerciments pour cet envoi et ces renseignements 
pleins d'int^ret pour moL 

Je yais vous communiquer le resultat de cet examen, en regrettant 
qu'il ne me conduise pas a des conclusions positives relatiyement k la 
position g^ologique du terrain, qui renferme ces ^chantiUoni^ 

1^. Eclumtilhm de Kiltorccm, 

No. 11, 12, 6, 9, 2. Sont tous des ^chantillons bien mieux conserves 
et plus complets que ceux que j'avais vus prec^demment de la foug^re 
nomm^e Cyclopteris* Sihernica, et que j'avaLs cru d'apres les premiers 
^chantillons appartenir au genre Odontopteris — ceux ci me font bien 



* The fossil above aUoded to was referred provisionally to the genns Cyclopteris l^ 
the late Professor Edward Forbes, at the Meeting of the British Association held at Bel- 
fast in the year 1862. 
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mieux coDcevoir qu'ils eussent et^ classes parmi les Ct/clcpterts, cependant 
ce n'est mdlement le genre naturel qm a re^u ce nom^ il n' y'a qu' une 
analogie dans la nervation — la forme des folioles et leur disposition est 
bien plutot celle des Sphmopterts, les nervares flabelUformes rapportent 
cette foogere k ce genre et surtout a la section ou genre nomm^ Adiath- 
titea qui a des pinnules entieres, non lob^es, ou a peine lob^es. 

Mais je ne connais aucune esp^ce r^ellement voisine de ceUe ci, let 
peut-etre devra-t-elle former un genre particulier. 

Par son port eUe se rapproche du Sphmopteris lohata du terrain Per- 
mien, mais celle ci a les pinnules profondement divis^es. II y'a encore 
des rechercbes k faire sur cette plante, qui est certainement diffi6rente 
de toutes ceUes que je connais dans les coucbes carbonif^res. 

Sur les ^cbantillons "No, 12 et 9. Je remarque un caract^re rare 
dans les fougdres, quoiqu* il y en ait quelques examples dans les Newro* 
pterM, c'est la presence de pinnules naissant directemeni sur le racbis 
principal entre les grandes pennes lat^rales. 

La foliole Isolde du No. 2 me parait une de ces pinnules 

No. 3, 15, 19, tiges tres remarquables tout k fait nouveUes pour moi, 
le No. 3 est le mieux conserve et le plus coracteris^ il presente deux 
tiges semblables qui se croisent. 

Ce sent bien des tiges quoique tres applaties et ressemblant k des 
feuilles lineaires, car elles portent des cicatrices d'insertion d'organes 
appendiculaires tres reguli^res, dispos^es en spirale et en quinconce. 

L'intervalle des cicatrices est Hsse sans cannelure, stries, ni ar^oles, 
eomme on le voit dans quelques espSces de Sigillaria figur^es dans mon 
Histoire des Yegetaux Fossiles ; mais les cicatrices tres petites ont une 
forme tres diffi^rente, elles representent un petit disque ovale presque 
rond, dont la surface est finement granulie et sans cicatrice vasculaire bien 
distincte; ily a cependant un indice d*un faisceau transversal tres vague- 
ment marqu^. La tige No. 3 qui n'est pas tres grosse moins d'un pouce 
en diam^tre, presente ces cicatrices en spirale, tres reguUere au nombre 
de 4 ou 5 sur la demi circonference, soit de 9 environ sur la circonfer- 
ence entiere, et comme la s^rie superieure alteme avec la s^rie inferieure, 
deux tours de spires doivent comprendre 17 cicatrices, disposition qui 
se rapporterait k la spire i^, et qui est analogue k cette de certains 
Lycopodes. 
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Mais les autres ^chantillons amioiicent des tiges plus grosses. Stir 
le "No, 15, la tige ne paraitpas cependaut comprendreplus de cicatrices^ 
seulement elles sont plus espac^es, quoi. que de meme dimension cha- 
cune, comme cela a bien sur une tige plus yigoreuse ou les feuilles, 
sans avoir leurs insertions plus grosses, les ont plus espac^es. 

Le "No, 19 presente une tige encore plus grosse «t a cicatrices plus 
nombreuses dans la circonference, environ 7 ou 8 dans une demi circon- 
ference. 

Je ne connais aucune tige semblable a I'etat fossile, et ne puis la 
rapporter avec certitude k une famille connue — c'est un des fossiles les 
plus interessants k rechercher et a tacher de completer. 

Ces tiges sont elles simples ou dichotomes ? quels sont les organes 
inseris sur les cicatrices, sont ce des feuilles lineaires comme celles des 
Lepidodendron ? les feuilles lineaires contenues dans les memos ^cban* 
tnions feraient elles partie de la meme plante ? Serait ce des racines 
comme les Stigmaria? ^QneYe pense pas, mais il y a beaucoup d'incerti- 
tude a ce sujet. 



No. 1, 5, 8. Lepidophtllum, 

Pai design^ sous ce nom des feuilles qui en g^n^ral appartiennent 
aux lepidodendron, mais qui proviennent peut-etre aussi de plantes 
d'autres genres tels que les Sigillaria, ce sont de feuilles lineaires, 
etroites, uninervi^es, et ordinairement caren^es. 

Celles de ces ^chantillons presentent ces caracteres, mais aucune 
n'est assez entiere, pour qu'on puisse apprecier leur longueur totale, et 
la forme de leur extremity. 

Elles ressemblent beaucoup a ceUes quiparaissentde la tige No. 14, 
et qui sont representees sur le dessin que vous fti'avez envoy^, mais 
elles sont je crois beaucoup plus long^es, et pourraient appartenir aux 
tiges precedentes. 

Dans des feuilles d'une forme aussi simple, il pent y avoir une tres 
gronde analogic entre des organes appartenant k des especes, k des 
genres, et meme k des families differentes, les difit^rences seraient pro- 
bablement dans la structure, ainsi actueUement il y a souvent dans les 

Vol. VII. 2 L 
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formes setQeSy une grande analogie entre les feuilles de plusieurs genres 
difP^^rents de conifere, et entre des coniferes et des Lycopodiac^e& 

La dimension de ces feuilles s'accorderait assez ])ien avec celle des 
cicatrices des tiges pr^c^dentes, et la forme arrondie de ces cicatrices ne 
serait pas un obstacle^ car on en observe d' assez semblables snr des coni- 
feres k feuilles plaiics lineaires. 

"No. 14 cet ^chantillon joint au beau dessin que vous m'avez address^ 
de la part du Professeur Haughton^ donne une id^e assez complette de 
cette plante remarquable. 

La forme g^n^rale, ceUe des feuilles, et la disposition de ces organes 
sur la tige est ceUe des Lepidodendron. Mais les cicatrices d'insertion 
de ces feuilles, teUes que je puis les observer sur une partie de T^chan- 
tillon No. 14 f diffi^rent beaucoup de la forme ordinaire de celles des 
Lepidodendron. 

Cependant en consid^rant qu'eUes correspondent k des rameaux 
jeunes, encore couverts de leur feuilles, etne sent pas devraies cicatrices 
laLsB^es sur la tige apres la chute des feuilles, on pent je crois regarder 
cette plante comme appartenant au grand genre Lepidodendron. 

La difil^rence entre les insertions des feuilles par les jeunes rameaux, 
les cicatrices des feuilles r^cemment tomb^es sur des rameaux plus 
ag^s, et celles des grosses tiges est tres grande, comme on le voit par les 
esp^ces abondantes dans certains terrains houillers. 

Les feuilles resemblent beaucoup a celles des No. 1, 5, 8, mais elles 
sout beaucoup moins longues, et un peu plus ^troites. 

Je ne pense pas que ce puissent etre des rameaux du Lepidodendron 
minutum, dont les cicatrices paraissent plus courtes etplus rhomboidales. 
Je crois qu'on doit en faire une esp^ce speciale que je vous demande la 
permission d'appeler Lepidodendron OriffiUhii* 

J'ai un ^cbantiUon d'Ecosse de Bttrdie-hotise, qui se rapproche plus 
qu' auc.un autre de cette plante, mais les feuilles sent tomb^es, et la 
forme des cicatrices un peu difiS^rente. 

Le dessin d'un fragment de Lepidodendron minutum, que comprend 



* The foBsil above named was discovered by Dr. Carte, and is in the Muaemn of the 
Royal Dublin Society, as are also all those from Kiltorcan, under tlie several Nos. re- 
ferred to: s(MK:imensofwhichy bearing similar nambers, are in the possession of M. Brong- 
niart 
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le grand dessin de M. Haughton, ne suffit pas pour determiner les formes 
precises de cette espece, et ce serait un de mes principaux desiderata 
d'avoir un bon ^chantilLon de cette plante, dont les caract^res ftissent 
bien appreciables. 

Les echantillons "No. 4, 7, 17, 18, renferment des sortiBB de tiges 
sans aucnnes cicatrices, qui paraissent avoir ^t^ epaisses et cylindriques 
et Hsses k leur surflsice. Je presume que ce sont des petioles de foi^^res, 
et probablement d'apres leur grosseur du Sphenopteris Hibemica. 

Dans les ^chantillonB 1 et 10, il y a dans chacun un fragmeht de 
feuiUes larges lineaireB strides, qui paraissent analogues h. cette du iV^y- 
gerathia ou Pyehnopkyllum {FlaheUaria borassifolta, Stemb.) mlEds ils 
sont trop imparfaits pour avoir une opinion positive k leur egard. 

Le "No. 16 m'est tout a fait inconnu, et sa nature est tres difficile a 
apprecier — serait ce un rhizome comprim^ de foug^re ? 

Je n'ose avoir aucune opinion sur un seul ^chantillon, qui offire aussi 
peu de caract^res particuHers. 

Cette revue des ^chantUlons de Eoltorcan est, comme on le voit, tres 
peu propre k decider la question de la nature Devonienne ou carbonifere 
de ce terrain. 

Specidquement ces plantes sont differentes de celles du terrain car- 
bonifere. Gen^riquement elles rentrent dans la meme nature de vege- 
tation; mais c'est aussi. ce qui parait avoir lieu pour le petit nombre 
d'esp^ces connues du terrain Devonien. 

II parait qu'on a trouve, il y a deux ans, en Allemagne k Saalfield 
en Thuringe un gisement de plantes fossiles Devoniennes, mais M. 
Unger qui a annonc^ ce fait, n'a pas encore, que je sache, decrit et 
figur^ ces plantes ; il en a seulement donn^ une Uste dans le Bulletin de 
r Academic des sciences de Vienne, et comme presque toutes sont d'apres 
lui nouveUes, il est impossible de les comparer avec vos plantes d'lr- 
lande, il faut attendre pour resoudre cette question interessante : mais 
il serait a desirer que vous puissiez r^unir le plus grande nombre possi- 
ble d'^chantmoi.8 de ce terrain, etsurtout de cette locaHte de Kiltorcan, 
qui les presente dans un bon etat de conservation. 

Je serai toujours a votre disposition pour les etudier, etles comparer 
avec ceux d'autres localites, que j*ai reuni dans les collections du museum 
de Paris. 

J'ajouterai quelques mots relatifs aux echantillons des autres localites. 
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l"". TaOow Bridge, 

Ces echantOlonB sont si imparfiutSy qu'il est bien difficile de se 
fonner une opinion a lenr egard. 

Je doute beanconp que le SigiUaria diehoUnna Boit one Yraie SigiUaria, 
Veoofrce manqiie partoat, ainsi qne des (dcatiioes nettes, c'eet eenlement 
le moule de Faxe ligneux, on de la paitie sons-eorticale, et je croirais 
plutot qn'il apparident a nn Zepidodendron, dont les Tieilles tiges de- 
ponillees de lenr partie corticale presentent sonyent le meme aspect 

Ce Berait pent etre les tiges de la meme pLmte dontle Zepidodendron 
mintUum* "No, 3 serait les zameanzy le No. 4 pres^ite nne dimension d: 
nne fonne intennediaire. 

2^. JEncirons de Battyeastle, 

1. Fragments ind^terminables, P^tiqnette porte *fems^ mais je n'en 
Yois pas de traces. 

2. Doonadoba. — ^Portion de fronde dicbotome resemblant beanconp 
an Fueoidee antiquus des terrains de transition de Norv^ge. Je donte 
cependant qn' il y ait identity, la forme est nn pen differente et on j 
remarqne la trace d'une nervnre mediane qni manqne dans ce Fueoidea, 

3 et 4. Indeterminables. 

5. Tissu lignenx assez bien conserve d'nne dicotyledone gynino- 
sperme conifere? on peut-etre sigilloree? les £bre8 au microscope 
paraissent ray^es. 

3^ Killaghtee. 

1 et 2. Eien d'appredable. 

3. Stigmariaficoides — ecbantillon tres impar&it nuds certainement 
de ce genre. 

Je Yotidrais ponvoir me former nne opinion exacte, des diverses sortes 
de tiges representees snr le bean dessin de M. Haughton avec le grand 
JLeptdodendron, mais les dessins les pins parfaits laissent toujonrs des 
points d' organization obscurs, car on ne pent pas y appliquer la loupe 
pour en juger les details, des ecbantillons de ces diverses tiges auraient 
pour moi beaucoup d'interet. Je remarque seulement qne la Fig. 2 

* This fossil was described and fignred in a fonner Nnmber of this JournaL 
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indiqii^e comme Sigilla/ria dtchotoma diff^re beaucoup des ^chantillons de 
Tallow Bridge envoyes sur ce nom, et ressemble d'avantage aux tiges 
No. 3, 15, 19 ci dessus d^crites, seuleineiit les cicatrices sent figur^es 
en lignes transversales, et non pas en lignes obliques. 

Le dessin de tige* avec des racines en 8tigma/ria m'a font grand 
plaisir, c'est une nouvelle confirmation des faits d^jil observees qui 
etablissent que les stigmaria ne sont que des racines de grand vege- 
taux arborescents, qu'on a g^neralement reconnus pour des Sigillaria, — 
il est h. regretter qu'ici la tig^ne soit pas conserv^e, dans une ^tendue 
suffisante pour que la forme de sa surface puisse etre etudi^e : si on en 
retrouvait de semblables, il serait bien ^ desirer qu'on pent recueillir 
une portion de la surface de la tige, et un morceau des racines, en 
choisissant les parties les mieux conserv^es. 

Je vous renouvelle Monsieur, en terminant cette longue lettre, Tassur- 
ance de I'int^ret avec lequel je reeevrai toutes les communications, que 
vous voudrez bien me faire relativement h. vos plantes fossiles, et des 
efforts que je ferai pour vous addresser quelques renseignements satis- 
fjEdsants h, leur egard. 

Je regrette beaucoup d' avoir dans le cas actuel ^te oblig^ d'exprimer 
plus souvent des doutes que des affirmations; le sujet est si difficile, et 
nos moyens d' investigation si imparfaits, que cela me servir h, d* excuse. 

Yeuillez agreer Monsieur Texpression de mes sentiments les plus 
distingu^s. 

Ad. Bkongniaet. 

P. 8. VeuiUez avoir la bont^ d'exprimer h. M. Haugbton tons meg 
remerciments, pour le beau dessin qu* il m'a addresse, et que je conser- 
verai precieusement. 



* The fossil referred to by M. Brongniart was obtuned in the gray sandstone at Mac 
Swyne's Bay, near Dunkineely, in the county of Donegal, and is at present in the court- 
yard of the Boyal Dublin Society ; and a translation of this communication was read 
before that Society in connexion with a paper on the Plants of the Yellow Sandstone, by 
Mr. Griffith, on March 27, 1857. 
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Db. Gbiffith then read the following — 

EXFLANATTON OF THE PKINCIFLE OF COLOURmO, AS WELL AS OF BEFEBENCE 
TO THE COMPOSmOir OF BOCKS BY LETTSBS CONTAINED IK THE TABLE 
APPENDED TO THE LAST EDITION OF THE "GEOLOGICAL MAP OF IBELAKD;" 
TOGETHER WITH THE OBIOINAL NOTES MADE IN THE YEAB 1847, BELA- 
TITE TO THE COMPOSITION AND STBUCTUBE OF ABKLOW BOCK AND 
OTHEB IGNEOUS PBOTBUSIONS OF THE COUNTIES OF WICKLOW AND 
WEXFOBD. 

In preparing the last edition of my '' Geological Map of Ireland/' dated 
April, 1855, I appended a Table explanatory of the colours and letters 
adopted by me to indicate the character and composition of the several 
rocks which occur throughout the country, as far as my examination 
enabled me to do so ; but as it would appear from several sheets of the 
Gk)vemment Geological Survey of Ireland, lately published, on the scale 
of one inch to a mile, that differences occur in the views entertained 
by my friend Mr. Jukes and myself, in regard to certain portions of 
the numerous insulated patches of rock of an igneous character, which 
occur in certain continuous lines or chains throughout the lower Silu- 
rian schistose district of the counties of Wicklow, Wexford, and "Water- 
ford, I think it desirable at the present time to explain to the Society 
what is intended to be represented by the shades of red and purple 
which distinguish those patches from the general tint of gray, which 
indicates the position of the strata belonging to the lower Silurian 
period. 

The different districts and insulated patches throughout Ireland 
which are tinted with carmine indicate the areas which, in my opinion, 
should be classed as granite ; and the difference in the composition and 
ages of those rocks in different localities are shown by the letter U, and 
its adjuncts, as Ua, ITb, &c. The igneous protrusions, whether in 
the form of mountain masses, hummocks, bosses, or dykes, composed 
essentially of the minerals felspar and hornblende (the latter usually 
predominating), generally known by the name of greenstone and green- 
stone porphyry, are represented by a shade of deep-red and their varieties, 
by the letter X and its adjuncts, as Xa, Xb, If, &c. ; while the several 
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protruded masses composed chiefly of felspar, with occasional horn- 
blende and quartz, yarying from sub-crystalline to compact (for one 
variety of the latter of which (Xd) I have adopted Kirwan's term 
' felsite' in my map), and which in Wicklow, Wexford, &c., are fre- 
quently associated with protruded greenstones and greenstone porphyries, 
are distinguished from them by the letters, though not by colour; but 
it should be mentioned that, partly owing to the smallness of the scale, 
four miles to one inch, on which my Gfeological Map has been published, 
and partly from want of sufficient leisure to make in, detail all the ne- 
cessary observations, I have been imable to distinguish on the Map nu- 
merous comparatively small ramiflcations, whether of the compact 
felspathic rock or of greenstone, which occur in the rocks which adjoin 
the great protrusions of compact felspathic rock or of greenstone; hence 
all such have merged in the general piirple tint, lettered Ya, Yb, Yc, 
Yd, Yf, &c., which indicates the rocks that, as a class, I have included 
imder the term '* metamorphic." 

My opinion, when the examination of the districts was made, beingthat 
many of the more minute strings or irregular beds of imperfectly deve- 
loped felspathic porphyry, or even homblendic rocks, originated in the 
fusion or semi-frision of a portion of the original schistose rock, during 
the period of igneous action, when the great protrusion of the green- 
stone and felspathic rocks took place ; and it is solely in regard to the 
origin and nomenclature of a portion of the rocks tinted purple on my 
Map, in which any important difference occurs between my views as 
given on the Oeological Map, and those of the Government geological 
surveyors as represented on their maps ; and my opinions and doubts 
on this subject are contained in my original notes, written in the year 
1847, relating to Arklow Eock, and the igneous protrusions of the 
country generally; and, indeed, at the present time, I entertain th» 
same doubts of the propriety of classing and uniting certain sub-crys- 
talline felspathic rocks with metamorphic strata. But still I apprehend, 
that too great an extension may be given by the geological surveyors 
to a class of rocks called volcanic ash, conceived by them to have 
been deposited contemporaneously with the formation of the rocks of 
the Silurian period, — ^as I possess many specimens of apparently schis- 
tose rocks collected within the limits of these tracts of volcanic ash, 
which appear to me to exhibit decided indications of a sedimentary 
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arrangement, though altered in external appearance, and presenting the 
ordinary character of metamorphic schist ; and it was this circumstance 
which induced me to describe the districts referred to as metamorphic ; 
many of which cannot be distinguished from the admitted metamorphic 
schist which occurs in the vicinity of the granite boundaries of the 
counties of Wicklow and Wexford. 

This is a subject well worthy of discussion in the field, where alone 
a satisfactory conclusion can be arrived at. We are all searching for 
truth, to arrive at which we have only to observe with care, and decide 
without prejudice. 

In illustration of the foregoing observations I may mention, that 
during the last month (May), while looking over the rock specimens 
collected in the counties of Wicklow and Wexford during my last hasty 
geological examination of those coimties just ten years ago, and also 
consulting my note-book, as well as the observations laid down on the 
Ordnance Maps, for the purpose of refreshing my memory preparatory 
to accompanying my friends, Mr. Jukes and Professor Haughton, on a 
contemplated excursion to a portion of that district, — ^I discovered, among 
other matters, a short note of my views relating to the composition and 
structure of Arklow Rock, with the opinions I entertained at the time 
respecting the igneous origin of the white felspathic rock, so prevalent 
in the counties of Wicklow, Wexford, and Waterford, called by me 
compact felspar^ but to which Professor Sedgwick's appropriate name 
of felstone has lately been applied by Mr. Jukes. 

In the present state of the geological examination of the country, I 
think it desirable, however crude, to bring these notes, as made on the 
spot, before the Society, with a view to friture discussion. 

In the last edition of my Geological Map of Ireland I have not made 
any change in the divisions which, in 1847, I thought it best to adopt 
between the rocks which I believed to be undoubtedly of igneous 
origin, and those which presented a kind of mean between igneous 
and schistose metamorphic rocks, the greater portion of which* are 
now classed by the geological surveyors as volcanic ash. And, although 
I do not mean on the present occasion to dispute this view, still, on look- 
ing over my notes and specimens, I am not yet quite a convert to it, at 
least to the fuU extent of the views entertained by Mr. Jukes, and his 
excellent corps of field observers. 
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The following are the notes written at Arklow, dated June 26, 
1847:— 

The most satififactory and characteristic example of the igneous pro- 
trusions of the counties of Wicklow and Wexford is exhibited at the 
hills caUed generally Arhkw Book, situate about two miles to the south 
of the town of Arklow. At this place there are two abrupt hUls 
which rise precipitously, one out of the sea on the east side, and the 
other :&om the schistose plain on the west. 

If we commence our examination from the south-western point of 
the western hill called Eock Little, we find a remarkable though irregular 
vein of white or grayish-white porphyritic felspathic rock, traversing 
the slate rock in a north-east and south-west direction, where it crosses 
the road at the south end of Eock little, and where it has been 
quarried; its breadth is about 80 feet, having metamorphic schist on the 
west side, and a protrusion of greenstone on the east : proceeding north- 
wards, the vein expands, and is there quarried extensively, and when 
broken is used for repairing the roads. In some places the rock in- 
cludes thick elongated masses of schist, which are highly metamorphic, 
and sometimes present the character of semi-porphyry. 

About 300 feet northward from the first openiug of the vein at the 
road, it presents the appearance of three distinct veins, e£U3h having 
vertical sides, separated from each other by interposed masses of meta- 
morphic schist, which are stratified horizontaUy, and have a vertical 
cleavage. If in this place we make a section across the vein from west 
to east, we find first a vertical vein consisting of white felspathic rock, 
having a porphyritic structure, from its containing occasionally imper- 
fect crystals of felspar, a few crystals of hornblende, and grains of gray 
quartz ; this vein or branch is 16 feet in breadth ; beyond it to the east 
is a rib of metamorphic schist, presenting the usual cleavage 14 feet 
broad ; then a second vein of felspathic rock, similar to the first, 50 feet 
in breadth, again a second mass of metamorphic schist, 70 feet broad, 
beyond which is a vein of coarse-grained felspathic rock, 70 feet broad 
at the least, but to the north-eastward it may be considerably more ; 
this rock in hand specimens presents the appearance and structure of a 
rather fine-grained granite, being composed of grayish-white felspar, 
white mica, some crystals of hornblende, and some quartz ; the- blocks 
which have been quarried present large cubical or rather slightly rhom- 

VoL. VII. 2 M 
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boidal inasseBy many of which would weigh upwards of a ton, some 
upwards of two tons. Notwithstanding the difference in the stracture, 
it is probahle that the three apparently distinct Teins are the produce 
of one common root, and that the difference in the veins has resulted 
from the slower cooling of the large mass giving time hefore consolida- 
tion lor the more perfect development of the crystals of felspar, &c. 

Continuing our general section to the eastward, we find schistose 
rock dipping to the south-east, at an angle of 15 degrees, having a 
nearly vertical cleavage; it is highly metamorphic near its contact 
with the felspathic vein, hut becomes gradually less so at a distance 
from it. 

Continuing the section to the east, at a distance of about 200 feet 
from the last-mentioned granular branch of the felspathic vein, we come 
in contact with and cross the direction of the greenstone protrusion 
already mentioned, which at the road forms the eastern boundary of 
the felspathic vein, but which, taking a north-easterly course, cuts ob- 
liquely across the strike of the schistose rock. This greenstone con- 
tinues in the same direction, forming the summit and eastern declivity 
of the hill of Eock Little. But before reaching the fEirm-house of Bock 
Little it descends into the earth and is lost. 

At the house of Bock Little, unaltered schistose rocks are visible, dip- 
ping south-east at angles varying from 10 to 20 degrees, and I have no 
doubt that this schistose rock forms the base of the valley which inter- 
venes between Bock Little and Bock Big. 

The protruded mass of greenstone just mentioned is highly crys- 
talline ; it is composed of oblong crystals of white felEfpar, with a pro- 
frision of imperfect crystals of black shining hornblende, forming a very 
hard and beautifril rock. 

At the foj^e which stands at the forking of the road at the southern 
end of the valley, betweenBock Little and Bock Big, is a second protrusion 
of greenstone, which extends uninterruptedly along the line of the old 
Arklow road, in a north-easterly direction to the sea below the grave- 
yard. This rock is not so coarse-grained as that first described; the 
felspar is visible, but crystals of hornblende are rarely folly developed. 
Ascending Bock Big to the eastward, we find a close-grained felspathic 
mass, similar to that which occurs in the protrusion already mentioned ; 
but in this case it presents a rude columnar structure, the columns 
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being four, five, or six-sided, inclining towards the N. E. at an angle 
of about 30^. Still continuing to ascend Eock Big to the eastward, the 
rock graduates into rather coarse-grained greenstone, the crystals of fels- 
par and hornblende being tolerably well developed, but not so perfectly 
as that first-mentioned. Still continuing to ascend, the crystalline and 
unstratified rock presents a nearly horizontal tabular structure, and the 
different tables exhibit different characters: in some it is felspathie 
bluish-gray, with crystals of hornblende, in others, dark bluish-gray, 
compact or splintery felspar without quartz. At the summit the rock 
is composed of a base of dark-gray compact felspar, with disseminated 
imperfect crystals of white felspar. Descending the declivity to the 
eastward, the base of the rock still preserves its dark-gray colour, but 
it becomes very fine-grained, and presents the character of clinkstone 
porphyry, being translucent at the edges. 

This rock has been much quarried ; it very much resembles the fels- 
pathie porphyry of Penmonmawr in Carnarvonshire, used for the pave- 
ment of London. Continuing to descend to the eastward, the same 
rock continues to the base of the steep declivity, where the surface rock 
presents a white colour, and is sioiilar to that of the vein first-men- 
tioned, but on this mass being quarried beyond the weathered surface, 
it presents the dark bluish-gray colour of the sub-crystalline felspar 
porphyry of the summit of the hill. Still contrnuing to descend to the 
eastward, the rock, which presents a white felspathie mass at the sur- 
face, is followed by dark bluish-gray compact felspathie porphyry, 
which extends nearly to the coast. 

The cliff immediately above the strand is composed of a brown and 
apparently irregularly stratified mass of rock, dipping S. W., angle 80°, 
and presents a very doubtful diaracter. At the base close to the 
shore, near the old mine adit, the rock consists of thin beds of black 
Lydian stone, passing into flint slate, in which graptolites have been 
discovered. At the adit a bed of breccia occurs, having a close-grained 
quartzose or homstone base, with angular fragments of white quartz and 
some Lydian stone ; but time did not admit of these rocks being examined 
with sufficient care. Leaving the section, and proceeding in a N. E. 
direction towards Arklow and the sea, we find that the greenstone and 
columnar felspathie rock extend uninterruptedly from the foige in a 
north-easterly direction to the sea-shore, at the northern extremity of 
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Bock Big, Tarying frequently from ordinaiy greenstone to the dark 
gray oompact f elspathic rock. On the aea-ahare there is a rode facade 
of basaltic oolmnns similar to, hat moie perfect l^um, those already 
mentioned, which are being qnairied for the pier at Aiklow ; and the 
cofaimnar stmcture is in consequence far less striking than it has for- 
merly been, but it is still sufficiently visible. The most remarkable cir- 
cumstance is, that these columns sometimes consist of a poiphyritic 
felspathic rock, composed of dark-gray compact felspar, containing 
imperfect crsrstals of hornblende ; while other portions of the mass are 
composed of splintery, fine-grained, dark-gray compact felspar, having a 
conchoidal fracture, translucent at the edges, and in hand specimens 
resembling fine-grained quartzite. 

The coast south of this columnar rock is composed of the ordinary 
amorphous unstratified rock, varying in character and colour, as already 
mentioned ; but it is remarkable that the dark-gray rock is in one in- 
stance at least traversed by a vertical vein of white compact felspar 
rock about 9 inches in thickness, exactly similar in structore to that 
first described. 

On the whole, Arklow Bock consisting of Fills Big and Little, pre- 
sents a fine example of an igneous protrusion, or perhaps succession of 
protnisions throogh the slate rocks ; and the frequent variation in the 
structure and composition of the rock in different parts proves that 
similar rocks which occur in vaiious parte of Wicklow and Wexford, 
intermixed with slate rock, are also igneous protrusions, though in 
many cases, owing to their ambiguous character and schistose structure, 
I have classed them with, and called them, metamorphic slates. 

The quarry at Gorey may be instanced as an example, also Ask Hill, 
north of €k>rey, where the porphyry and felspathic rocks are associated 
with greenstone, similar to that on Bock little. 

On the whole, the resulte of the examination of Arklow Bock leave 
no doubt on my mind as to the igneous origin of Tara Hill, and other 
hills and ridges of that district; but still there are several localities in 
which both porphyritic and felspathic rocks occur, so intimately associ- 
ated with rock presenting a schistose structure as to render it doubtfiil 
whether they should be classed with igneous or with schistose mete- 
morphic rocks, and I may mention Bennogue Hill, near Gorey, as an 
example. 
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Mb. Joseph Kikoaid^ Juil, exhibited, and read the following remarks 
on, — 

A SECTION ACBOSS THE COAL BEDS OE LEITBIM. 

The paper which I have the honour to lay before the Society has refe- 
rence to a section made through the Coal district of the county of Leitrim. 
It was taken in a direction nearly north and south across Lough Allen. 
The beds south of that Lake are almost horizontal, and north dip about 
10^. Starting from the hills above the Creyylea Company's Iron Works, 
near the small Lake Lackagh, we pass over. the red and white sandstone, 
or freestone, in which occur thin seams of coal. These were formerly 
worked, but have been abandoned for some time. Descending then by 
the river that runs by the Company's fdmaces, we have exposed a thick 
bed of shale, in which are the workings for ironstone. This is found in 
balls, and in the bed, the former uppermost, about five or six feet thick, 
and of great richness, and the latter immediately below, not so rich, but 
also very valuable Beneath this, at the frimaces, occurs a seam of ex- 
cellent fire-clay, which lies at the bottom of the shale. It is from eigh- 
teen inches to five feet thick, and the specimens of alum are frx>m this 
seam. I also found some well-preserved Orthoceratites in the limestone 
nodules that surrounded this. These nodules are formed of thin coats 
or layers, and are generally of large size ; but those I was able to split 
open generaUy contained these fossils. Below this occurs an impure 
limestone, called Calp, — this being, I suppose, a mere lithological dis- 
tinction. In this I found many traces of Posidonomya. 

Purther to the west we come upon the limestone that is worked for 
the Company's furnaces. This is very hard and compact, and contains 
few fossils. I was only able to obtain a few smaU specimens of 
Atrypa. 

On the other side of Lough Allen we again come upon the impure 
limestone, dipping in the same direction. This would seem to radicate 
a considerable fault in the Lake, — one, I should think, of six or seven 
hundred feet. 

I have now to point out the principal peculiarity in the section, 
which is the occurrence here of a bed of gypsum, about five or six feet 
thick. It is of peculiar appearance, being thickly interspersed with 
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orystals of Selenitey and lies on the impure limestone at the edge of the 
Lake. I do not know that the oocmrenoe of a hed of gypsum in carbo- 
nate of lime has been noticed before ; but Professor Jnkes infonns me 
that he has seen fossils converted into sulphate of lime, and fuR of Sele- 
nite, imbedded in the tertiary limestone of South Australia, and also 
in the recent limestone of the coral leefis. 

The remainder of the section shows the shale, which is about 120 
feet thick, and the sandstone whidi contains the seams of coal worked 
by the Grevylea Company tor their Iron Works. The seat-rock, which 
corresponds with the under^day of the English coal-measures, is here a 
hard, fine-grained sandstone. 
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